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ACRONYMS/ABBREVIATIONS
bgs below ground surface
BNI Bechtel National, Inc.
Cal-EPA California Environmental Protection Agency
Cal-modified Cal-EPA modified
CLEAN  Comprehensive Long-Term Environmental Action Navy
COoPC chemical of potential concern
COPEC chemical of potential ecological concern
DDD dichlorodiphenyldichloroethane
DDE dichlorodiphenyldichloroethene
DDT dichlorodiphenyltrichloroethane
DQO data quality objective
DTSC (Cal-EPA) Department of Toxic Substances Control
EE/CA engineering evaluation/cost analysis
ERA ecological risk assessment
ESI extended site investigation
ESP field sampling plan
HI hazard index
HQ hazard quotient
IR Installation Restoration (Program)
ue'kg micrograms per kilogram
ug/m3 micrograms per cubic meter
mg/kg milligrams per kilogram
mg milligrams per liter
NEESA Naval Eneirgy and Environmental Support Activity
NFRAP no further response action planned
PCB polychlorinated biphenyl
PRG preliminary remediation goal
RWQCB (California) Regional Water Quality Control Board
SVOC semivolatile organic compound
TRV toxicity reference value
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Acronyms/Abbreviations

USBR United States Bureau of Reclamation

US. EPA United States Environmental Protection Agency

VOC volatile organic compound
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Section 1

INTRODUCTION

This Technical Memorandum presents results of an extended site investigation (ESI) conducted
for Installation Restoration (IR) Program Site 10, Former Sewage Stabilization Ponds, at Naval
Air Facility (NAF) EI Centro, Imperial County, California (Figure 1-1). Bechtel Environmental,
Inc, prepared this Technical Memoranduem under Contract Task Order 0043 of the
Comprehensive Long-Term Environmental Action Navy (CLEAN) 3 Program, Contract
No. N68711-95-D-7526, for Southwest Division Naval Facilities Engineering Command. The
draft Technical Memorandum was prepared under Contract Task Order 0208 of the CLEAN II
Program, Contract No. N68711-92-D-4670.

Activities conducted during this ESI included surface soil sampling performed from January
through April 2001 and groundwater sampling performed in September 2003 Fieldwork was
performed in accordance with the Work Plan for Soil and Groundwater Sampling at IR Sites 1, 2,
7, 10, 12, and 17 and Various Petroleum Sites (BNI 2000a), the Field Sampling Plan (FSP) for
the ESI at Site 10 (BNI 2000b), and the Groundwater Monitoring Plan/ESP for IR sites

(BNI 2001)

Screening human-health (Pond Nos. 2 and 3) and ecological risk (Pond Nos 1, 2, and 3
combined) assessments were also performed during this ESI to evaluate potential impacts to
human health and the environment from exposure to soil and groundwater. Results from these
investigations will be included in an Engineering Evaluation/Cost Analysis (EE/CA) (currently in
progress) for the site to determine which ponds would be eligible for a recommendation of no
further response action planned (NFRAP) and which areas will be subject to removal. The Navy
has indicated that future land use of Site 10 will probably remain industrial and 1s considering
using Pond Nos. 2 and 3 for temporary wastewater storage or sludge drying.

This Technical Memorandum includes background information on Site 10 (Section 2),
information on the technical approach to this investigation (Section 3), summary of results
(Section 4), rigk screening results (Section 5), conclusions and recommendations (Section 6), and
references cited in this memorandum (Section 7). In addition, Appendix A describes data
collection methods. Chain-of-custody forms are provided in Appendix B. Appendix C includes
complete analytical data from the ESI. Appendix D details how the risk assessment was
performed. Appendix E presents data validation reports Appendix F provides survey data.

Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro page 1-1
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Section 2

BACKGROUND INFORMATION

This section provides information on facility location and history and describes Site 10, physical
conditions at NAF E] Centro, and previous investigations.

2.1

2.2

2.3

2.4

FACILITY LOCATION

NAF El Centro is an operational facility located 7 miles northwest of El Centro,
California, and 85 miles east of the city of San Diego (Figure 1-1) Site 10 is located in
the far northwest corner of NAF El Centro, north of the sewage treatment plant for
the base

FACILITY HISTORY

NAF El Centro historically provided support to fleet squadrons that took advantage of the
clear, dry weather and open space found in the Imperial Valley. The facility has
supported a variety of activities, mostly in support of Navy parachute testing and training,
and aeronautical escape system testing, evaluation, and design. In the early 1990s, the
NAF El Centro mission was redefined as a support and training facility for military
aviation units and activities. NAF El Centro provides services and housing to military
personnel and maintains and operates facilities to support aviation activities.

SITE DESCRIPTION

Site 10 consists of three unlined ponds with bermed sides (Figure 2-1). The total area of
Site 10 is approximately 6 acres The largest pond (No. 1) is about 550 by 250 feet at the
pond bottom and about 10 feet deep. The two smaller ponds (Nos. 2 and 3) are about
250 by 125 feet at the pond bottoms and about 10 feet deep. The pond floors are
approximately 2 feet below the adjacent grade, and the berms surrounding the ponds are
approximately 6 to 8 feet above the adjacent grade.

The stabilization ponds functioned as the only sewage treatment for the base from the
1940s until 1976. Domestic and industrial sewage flowed into Pond No 1, where most
solids settled out. When Pond No. 1 was full, effluent flowed into Ponds Nos. 2 and 3,
then to the New River. The accumulated sludge has not been removed from these ponds.
Currently, all the ponds are dry and partially covered with local vegetation.

PHYSICAL CONDITIONS

The topography at NAF El Centro is relatively flat, with surface elevations ranging from
approximately 45 to 50 feet below mean sea level. The climate is arid with high summer
temperatures in excess of 115 degrees Fahrenheit. Average precipitation is less than
3 inches per year. Prevailing winds are westerly in the winter and spring and generally
southeasterly during the summer.

Soil at NAF El Centro consists of interbedded layers of fine-grained sand, silt, clay, and
sand-silt-clay mixtures. The depth to groundwater at Site 10 ranges from approximately

Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro page 2-1
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22 to 37 feet below ground surface (bgs) (BNI 2001). Groundwater movement is
generally to the northwest toward the New River. The quality of the shallow groundwater
1s generally poor, 1s characterized by high concentrations of total dissolved solids, and has
no known beneficial use (RWQCB 1998).

2.5 PREVIOUS INVESTIGATIONS
Previous environmental investigations conducted at Site 10 include the following:
e preliminary assessment/site inspection (NEESA 1987)
+ hydrogeological assessment (Ogden 1992)
e quarterly gi‘oundwatér sampling (Ogden 1992)
e data gaps study (BNI 1998)

Soil samples were collected from 23 boreholes during the hydrogeological assessment
and the data gaps study (Figure 2-1) -~ Analytical results indicated the presence of metals,
pesticides, and polychlorinated biphenyls at concentrations posing a potential threat to
human health. The highest concentrations of those analytes were predominantly found in
the shallow soil from Pond No. 1. Concentrations of chemicals of potential concern
(COPCs) reported in soil samples from Pond Nos 2 and 3 (Tables 2-1 and 2-2), were
mostly within established background concentrations (BNI 1998, DTSC 1998) and below
residential preliminary remediation goals (PRGs). The Data Gaps Study Report
recommended a removal action for shallow soil in Pond No. 1 and additional surface soil
sampling to evaluate if further action is required for Pond Nos. 2 and 3 (BNI 1998)

During the hydrological assessment (Ogden 1992}, four on-site monitoring wells were
installed (EC10-MW1, EC10-MW2, EC10-MW4, and EC 10-MWS35). Samples from three
of these wells (because EC10-MWS5 was dry) were analyzed for several analyte groups
(Table 2-3). Compounds reported above their detection limit were screened against criteria
for the protection of aquatic life to evaluate the potential risk to aquatic receptors in the
unlikely event groundwater from Site 10 would migrate to the New River. Three metals
were reported at concentrations above the screening criteria in one of the wells However,
these reported concentrations were only slightly above their respective background values.
Therefore, this pathway was not considered significant (Ogden 1992).

page 2-2 Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro
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Table 2-1

Historical Data, Analytes Reported in Soil at Pond No. 2

STATION ID/DEPTH/SAMPLE ID

EC10-B12 EC10-B12 EC10-B13 EC14-B13 EC10-B13 ECI06-B13A EC10-B15 EC10-B15 EC10-B18
Background®  Residential at 5.5 feet at 21.5 feet at 4.0 feet at 9.0 feet at 20.5 feet at 7.5 feet at 2,75 feet  at 4.25 feet | at 10.5 feet
Analyte Concentrations  Soil PRG® EC10-B12-S4' EC10-B12-87° EC10-B13-$3' EC106-B13-S6° ECI0-B13-S8¢ 1008516°¢ 1008135° 1008136° 1008504°
Volatile Organic Compounds (mg/kg)
Toluene 520 0.041 IN ND ND ND ND NA NA NA NA
Petrolemmn Hydrocarbons (mg/kg)
Total recoverable petroleum hydrocarbons NE NA NA NA 3 NA NA NA NA NA
Semivolatile Organic Compounds (mg/kg)
" No analytes 1eported above detection limits NA NA NA ND NA NA NA NA NA
Pesticides/Polychlorinated Biphenyls (mg/kg)
alpha-chlordane L6 NA NA NA ND NA NA NA NA NA
gamma-chlordane 1.6 NA NA NA ND NA NA NA NA NA
4.4-DDE 1.7 NA NA NA ND NA NA NA NA NA
£4-DDT 17 NA NA NA ND NA NA NA NA NA
Dieldrin 0.03 NA NA NA ND NA NA NA NA NA
Endosulfan sulfate NE NA NA NA ND NA NA NA NA NA
Endrin aldehyde NE NA NA NA ND NA NA NA NA NA
Priority Pollutant Metals (mg/kg)
Antimony 0.68 31 ND ND ND 0.52 NA NA NA NA ND
Arsenic 63 (9.2) 039 2.7 1.9 1.6 32 NA NA NA NA 5
Beryllium 1120 150 0.19 03 047 098 NA NA NA NA 076
Cadmium 22 9 07 028 088 22 NA NA NA NA 126
Chromium 19 210 4.8 37 47 151 NA NA 127 5 211
Copper. 22 2,900 371 11 32 151 NA NA NA NA 331
1ead 17 150 49 1.7 4.7 13 NA NA NA NA 155
Mercury 005 23 ND ND ND 0.1 NA NA NA NA 003
Nickel 20 150 53 31 57 149 NA NA NA NA 175
Selenium 07 390 ND ND ND 1.1 NA NA NA NA 2
Siiver 06 390 ND ND 029 033 NA NA NA NA 239
Thallivm 03 52 ND ND ND ND NA NA NA NA 023
Zinc 10 23,000 7 81 171 476 NA NA NA NA 73
Soluble Metals® (mg/L)
No analytes reporied above detection limits NA NA NA NA NA NA ND ND NA
Other Analytes (mg/kg)
Organolead 0.42-067 0.0061 NA NA NA 0.28 NA ND NA NA ND
Notes: Acronyms/Abbreviations: Data Qualifiers:
®  background concentrations from data gaps study (BNI 1998) DDE - dichlorodiphenyldichlorosthene J — estimated value
®  United States Environmental Protection Agency Region 9 (U S. EPA 2000) DDT - dichiorodiphenylirichloroethane N — presumptive evidence of the presence of the analyte
°  shading indicates shallow samples collected at depths less than 1 foot below ground surface mg/kg — milligrams per kilogram
¢ samples were collected during the hydrogeological assessment (Qgden 1992) mg/L — milligrams per liter
¢ samples were collected during the data gaps study (BNI 1998) NA — not analyzed
! background for Naval Air Faciiity Ef Centro in parentheses is regional background concentration {DTSC 1998) ND — not detected
®  boldfaced results exceed the residential soil PRG NE — not established
" soluble cadmium, chromium, hexavalent chromium, copper, and silver were analyzed using the California Waste Extraction Test PRG — preliminary remediation goal
' range of background concentrations for arganclead from data gaps study (BNl 1998)
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Historical Data, Analytes Reporied in Soil at Pond No. 3

Table 2-2

STATION ID/DEPTH/SAMPLE ID
EC10-B10 EC16-B10 EC10-B11 EC10-B11 EC10-B11 EC10-B11A EC10-B14 EC10-B14 EC10-B19
Background® Residential at 3.0 feet at 13.5 feet at 1.5 feet at 6.0 feet at 15.0 feet at 4.5 feet at 2.6 feet at 4.1 feet at 10.5 feet
Analyte Concentrations Soil PRG® EC10-B10-52 EC10-B10-S8° EC10-B11-S1° EC10-B11-54° EC10-B11-S8° 1008515° 1005138° 1008139° 1008506°
Volatile Organic Compounds (mg/kg)
Toluene 520 002 00678 022 ND ND NA NA NA NA
Petroleum Hydrocarbons (mg/kg)
Total recaverable petroleum hydrocarbons NE 3 NA NA 3 NA NA NA NA NA
Semivolatile Organic Compounds (mg/kg)
No analytes reported above detection limits ND NA NA ND NA NA NA NA NA
Pesticides/Polychlorinated Biphenyls (mg/kg)
Aroclor 1260 022 ND NA NA ND NA NA NA NA NA
alpha-chiordane 16 ND NA NA ND NA. NA NA NA NA
gamma-chlordane 16 ND NA NA ND NA NA NA NA NA
4 4".DDD 24 ND NA NA ND Na NA NA NA NA
44-DDE - 17 ND NA NA ND NA NA NA NA NA
Dieldrin 003 ND NA NA ND NA NA NA NA NA
Endrin aldehyde NE ND NA NA ND NA NA NA NA NA
Heptachlor epoxide 0.053 ND NA NA ND NA NA NA NA NA
Priority Poitutant Metals (mg/kg)
Antimony 0.68 31 ND ND ND 048 ND NA NA. NA ND
Arsenic 63(92¥¢ 639 2.2 2.7 1 1.1 34 NA NA NA 2
Beryllium 11209 150 0.68 058 059 024 1 NA NA NA 051
Cadmium 22 9 1.8 14 15 034 22 NA NA NA 0.17
Chromium (total) 19 210 116 91 11 37 153 NA g4 37 99
Copper 22 2,900 118 26 104 19 183 NA NA NA 169
Lead 17 150 166 88 89 25 155 NA NA NA 787
Mercury 0.05 23 ND ND NI 009 ND NA NA NA ND
Nickel 20 150 133 105 119 43 171 NA NA NA 129
Selenium 67 390 ND ND ND 092 ND NA NA NA 08
Silver 0.6 390 ND ND 047 024 04 NA NA NA 014
Thallium 03 52 ND ND ND ND ND NA NA NA 016
Zinc 70 23,000 382 335 357 i3 5154 NA NA NA 37
Soluble Metals® (mg/L)
No analytes reported above detection limits NA NA NA NA NA NA ND ND NA
Other Analytes (mg/kg)
Cyanide, total 11 ND 04 04 04 05 NA NA NA NA
Organolead 0420 67 00061 ND NA NA 021 NA ND NA NA ND
Phenols, total 37.000 ND NA NA 02 NA NA NA NA NA
Notes: Acronyms/Abbreviations: Data Qualifier;
* background concentrations from data gaps study {BNI 1888) DDD — dichiorodiphenyidichioroethane J — estimaied value
®  United States Environmental Protection Agency Region 9 (U S. EPA 2000) DDE - dichlorodiphenyldichloroethene
° shading indicates shallow samples collected at depths less than 1 foot below ground surface mg/kg — milligrams per kilogram
°  samples were collected during the hydrogeological assessment {Ogden 1992) mg/L ~ milligrams per liter
¢ samples were collected during the data gaps study (BNi 1998) NA — not analyzed
" holdfacad resuits exceed the residential soil PRG ND — not detected
® background for Naval Air Facility 5| Centro in parentheses is regional background concentration {DTSG 1998) NE — not established
" soluble cadmium, chromiur, hexavalent chromium, copper, and silver were analyzed using the California PRG - preliminary remediation goal
Waste Extraction Test
' range of background concentrations for organolead from data gaps study (BNI 1998)
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Historical Data, Analytes Reported in Groundwater at Site 10
(units in micrograms per liter)

Table 2-3

WELL ID/SCREEN INTERVAL/SAMPLE iD
EC10-MW1 EC10-MW2 EC10-MW4
Screening | 20.5-30.3 feet bgs 11.1-20.3 feet bgs 17.2-26.9 feet bgs
Analyte Criteria EC10-MW1-S1 ECH0-MW2.81 EC10-MW4-51
Total Fuel Hydrocarbons (mg/L) - ND ND ND
No analytes reported above
detection Hmits
Volatile Organics
Chloroform 1.240° ND 'ND 3
Bromodichloromethane 0019° ND ND 1
Semivolatile Organic Compounds — ND ND ND
No analytes reported above
detection limits
PCBs, Chlorinated Pesticides — ND ND ND
No analytes reported above
detection limits
Total Phenols — ND ND ND
No analytes reported above
detection limits
Priority Pollutant Metals
Antimony 1,600 ND ND 192
Arsenic 20.0¢ 521 6 6.4
Beryllium 53 ND 37 3
Cadmium 4.6 ND 18 ND
Chromium 50° 79 ND 75
Copper 30 2¢ 108 419 81
Lead 15.1° 177 24 ND
Nickel 160" ND 312 ND
Selenium 331.1° 316 11 109
Silver 6.6" ND 128 ND
Thallium 40° ND ND 10
Zinc 110° 28T 477 24 8
Other Analytes
Cyanide (mg/L) 154¢ ND 012 ND
Ethylene dibromide — ND ND ND
Organolead — ND ND ND
Coliform
Fecal coliform (units) -— NA 16 NA

(table continues)
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Table 2-3 (continued)

WELL ID/SCREEN INTERVAL/SAMPLE ID

EC10-MW1 EC10-MW2 EC10-MW4
7 Screening | 20.9-30.3 feet bgs 11.1-203 feet bgs 17.2-26.9 feet bgs
Analyte Criteria EC10-MW1.81 EC10-MW2-S1 EC10-MW4-51
General Chemistry
Bicarbonate as calcium carbonate — 462 320 360
(mg/L)
Alkalinity, total, as calcinm — 462 320 360
carbonate (mg/L}
Calcium — 178,000 1,570,000 270,000
Cation/anion balance (mg/l.) — 09 08l 095
Chloride (mg/.} — 514 5,180 479
Electrical conductivity {(umhos) e 7.320 16,700 9,140
Fluoride (mg/L) — 081 05 09
Tron 1,000° 3867 392 543
Magnesinm — 68,900 344,000 108,000
Manganese 2,000,000 82 4 934 - 52.7
Surfactants (MBAS) (mg/l ) — ND 0.3 ND
Nitrate-nitrite as nitrogen (mg/L.) — 195 336 17
pH (units) — 739 6.04 7.59
Potassium — 9,930 30,400 25,100
Sodium — 1,370,000 1,580,000 1,750,000
Sulfate (mg/L) — 2,790 1,930 3,990
Total dissolved solids (mg/L) — 5,330 12,700 6,900
Total hardness {mg/L) — 728 5,340 1,120

Source: Ogden 1992

Notes:
a

calculated from soil value

[~ R < N T -

Acronyms/Abbreviations:
bgs — below ground surface
mg/L — milligrams per liter
NA — not analyzed

dash indicates not established

National Ambient Water Quality Criteria, Freshwater Acute/Chronic
health-based water standard (Marshak 1988)

background 95 percent UCL concentration is above identified screening criteria
maximum contaminant level

ND — not reported above detection limit

PCB - polychlorinated biphenyl

MBAS — methylene blue active surfactant

umhos ~- micromhos

Data Quaiifier:
J — estimated value

health-based ingestion soil standard, Preliminary Endangerment Assessment

page 2-10
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Section 3

TECHNICAL APPROACH AND DATA QUALITY OBJECTIVES

The technical approach for Site 10 field activities was developed using the data quality objective
(DQO) development process, described in the United States Environmental Protection Agency
(U.S EPA) guidance (U.S. EPA 1994). The DQO process provides a mechanism for developing
the technical approach used to design an investigation: The seven steps of the DQO process for
this investigation are summarized below.

In addition, as a result of comments resolution for the draft ESI Technical Memorandum, an
ecological risk screening was performed to evaluate the potential risk to ecological receptors.

3.1

3.2

3.3

3.4

3.5

STEP 1, STATEMENT OF PROBLEM

Surface soil. may be contaminated from previous site activities and may present an
unacceptable risk to human health.

STEP 2, DECISION IDENTIFICATION

The field investigation data was used to answer the following question:

Does surface soil contamination in Pond Nos. 2 and 3 pose an unacceptable risk to
human health?

STEP 3, DECISION INPUTS.

Historical data dertved from previous investigations as well as data from the recent
sampling effort were used as inputs to make decisions Residential and industrial PRGs
(U.S. EPA 2000a) for soil and background concentrations for metals and organolead
(DTSC 1998 and BNI 1998} were used to evaluate the data

STEP 4, STUDY BOUNDARIES

The horizontal extent of the investigation encompassed Pond Nos. 2 and 3 within the
bermed area The vertical extent of the ESI is limited to the upper 6 inches of soil within
the ESI site. Sampling was confined to the upper half foot of soil because only limited
data on surface soil conditions were collected during previous investigations, and site-

specific COPCs were expected to be most prevalent in shallow soil adjacent to the point

of release at each sample location (i.e , wastewater/soil interface).

STEP 5, DECISION RULES
The following rules were applied to make the decisions identified in Step 2

e If surface soil contamination does not pose a significant risk to human health
under residential scenarios, then NFRAP would be recommended

» If surface soil contamination does pose a significant risk under the residential
seenario, but contaminants are below industrial PRGs, then property
redevelopment and land-use restrictions would be recommended.

Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro page 3-1
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* If surface soil contamination poses a significant threat under the industrial
scenario, then further action would be recommended.

As a result of the comments resolution for the draft Technical Memorandum, ecological
1isk was evaluated for all of Site 10 as well.

3.6 STEP 6, LIMITS ON DECISION ERRORS

A judgmental sampling approach was used to select sample locations; therefore,
statistical limits on decision errors are not quantifiable. The most severe case would be to
conclude that action is not required when, in reality, soil contamination poses an
unacceptable risk to human health. The judgmental sampling approach is designed to
limit the probability of error, as discussed in the following section.

3.7 STEP 7, SAMPLING DESIGN

Sample locations close to the inlet pipe at each pond were selected. - Sample locations in
depressions (Jow areas) in the ponds where COPCs would have been likely to accumulate
from previous sewage flow and at shallow areas where samples were not previously
collected were also selected. Appendices B, C, and E present chain-of-custody forms,
complete analytical data, and validation reports.

page 3-2 Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro
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SUMMARY OF RESULTS

This section summarizes analyticai results from soil and groundwater sampling conducted as part
of this investigation. These data and historical data (subsurface and surface soil) were used in the
risk screenings presented in the following sections.

A total of ten surface soil (O to 1 foot bgs) samples were collected during the ESI, five samples
each from Pond Nos. 2 and 3. The sample locations within each pond were selected using a

judgmental approach. The locations provide data for the area where the wastewater inlet pipe

entered each pond (low areas [depressions] in each pond where COPCs would be expected to
accumulate) and the areas in each pond where shallow soil had not been sampled previously.

Soil samples were analyzed for semivolatile organic compounds (SVOCs), organochlorine
pesticides, polychlorinated biphenyls (PCBs), metals, organolead, hexavalent chromium, and
cyanide. Laboratory analytical resulits, residential PRGs, background metals, and organolead
concentrations are presented in Table 4-1. Table 4-2 summarizes the detection frequency and
maximum reported concentrations of reported analytes. Appendix C includes complete
analytical data, and Appendix E includes data validation reports.

Soil'sampling results indicated the following.

* Sample station EC10-S31 contained the only SVOC, benzo(a)pyrene, reported above
the residential PRG.

s Two pesticides/PCBs, Aroclor 1254 and dieldrin, were reported above residential
PRGs. An elevated concentration of Aroclor 1254 was reported in EC10-31, and
elevated concentrations of dieldrin were reported in samples EC10-S30 and
EC10-831.

¢ Hexavalent chromium was reported in one sample from EC10-S30 at a concentration
above the PRG. '

s Two metals, cadmium and arsenic, were reported above PRGs. Arsenic was
reported above its residential PRG at all sample stations; howeves, all but one
arsenic concentration are below the background concentration at NAF El Centro
(6.3 milligrams per kilogram fmg/kgl). However, the arsenic concentration above
background is below the regional background concentration for arsenic (9.2 mg/kg)
(DISC 1998) Cadmium was reported above the residential PRG for cadmium at
EC10-532

Groundwater samples were collected in September 2003 from interior pond wells EC10-MW1
and EC10-MW4 and were analyzed for volatile organic compounds (VOCs) (Appendix C) to
determine whether VOCs were present at concentrations that may impact indoor air quality.
VOCs were not reported above their detections limits in these samples. The last time
groundwater samples were collected from the on-site wells was in May 1991 during the
hydrogeological assessment.

Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro page 4-1
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Table 4-1
Current Data, Analytes Reported in Soil, Pond Nos. 2 and 3
(in milligrams per kilogram)

POND NO. 3 POND NO. 2
Background Residential | EC10-524, 0-0.5 ft EC10-825, 0-0.5ft EC10-826,0-0.5ft EC10-827,0-0.5ft EC10-28,0-0.5ft | EC10-29,0-0.5ft EC10-30,0-0.5ft EC10-31,0-0.5ft EC10-32,00.5ft EC10-33,0-0.5ft
Threshold Value*  Soil PRG” | 2085101/208X101° 2088102/208X102 2085103/208X103  2085104/208X104 2085105/208X105 | 2085106/208X106 2085107/208X107 2085108/208X108  2085109/208X109  2085110/208X110
Semivolatile Organic Compounds
4-chloroaniline 240 ND ND ND ND ND ND 0.0987 00827 ND ND
Benz(a)anthracene 0.02 ND ND ND ND ND ND ND 62617 ND ND
Benzo(a)pyrene 006 ND ND ND ND ND ND ND 0.297 ND ND
Benzo(b)fluoranthene 0.62 0257 ND ND ND ND ND ND 038 ND ND
Benzo(g,h.i)perylene NE 00767 ND ND ND ND ND ND 0137 ND ND
Benzo{k)fluoranthene 62" ND ND ND ND ND ND ND 0167 ND ND
Benzoic acid 100,000 ND 0127 ND ND 0074 1§ ND G171 0321] ND 0137
Butyl benzyl phthalate 12,000 ND ND 0127 ND ND ND ND ND ND 02371
Chrysene 62° 0157 ND ND ND ND ND ND 0357 ND ND
Fluoranthene 2,300 ND ND ND ND ND ND ND 0271 ND ND
Indeno(1,2,3-c.d)pyrene : 0.62 00721 ND ND ND ND ND ND 0.13 ND ND
Pyrene ' 2,300 ND ND ND ND ND ND ND 024} ND ND
Pesticides/Polychlorinated Biphenyls
4,4-DDD 24 ND 0 0056 - ND ND ND ND ND 0016 ND ND
4,4 DDE i7 0027 0071 0.024 002 0012 ND 0.023 01 0.11 0.0036
Aldrin 0.029 ND ND ND ND ND ND ND 0.0033 ND ND
alpha-chlordane 1.6 0.005¢6 0.0086 ND 00024 ND ND 0.042 0.063 ND ND
Azoclor 1254 022 0.078 012 ND ND ND ND 016 0.48 01 ND
Dieldrin 0.03 0.017 0.022 0.0045 00063 0.0056 NB 0.036 0.14 0.0085 ND
Endrin 18 ND ND ND ND ND ND ND 0012 ND ND
Endrin ketone 18 ND ND ND ND ND ND ND 0.0048 ND ND
gamma-chlordane L6 0011 0017 0.0027 0.0048 0.0029 ND 0.049 012 00043 ND
Heptachlor epoxide 0033 ND ND ND ND ND ND ND 0 6069 ND ND
Metals
Antimony 0.68 : 31 004 R 004R 004 R 004R 004 R 004R 004 R CO04R 03} 004R
Arsenic 63(92) 039 33 31 21 22 1.6 3.9 4 3 8.7 4.9
Beryllium L1200 150 068 044 072 0.64 074 086 052 0.15 031 G.56
Cadmium 22 o° 237 227 L17 1.217 06817 117 257 297 227 17
Chromium 19 210 i85 792 277 333 174 242 i64 23 4] 152
Copper 22 2,900 5113 5277 3397 4071 261 33.27J 683171 6697 3267 22.77
Hexavalent chromium’ 0.20° ND ND ND ND ND ND 47 ND ND ND
Lead 17 150 176 16 4 151 17.7 16.6 169 193 155 51.3 i54
Mercury 005 23 0.14 019 0.05 007 006 ND 009 0.38 0.35 0.03
Nickel 20 150° 1657 1327 i771 1597 171 1951 627 891 2091 1477
Selenium 0.7 390 23 3 ND 1.8 ND ND 36 38 15.1 ND
Silver 06 390 414 475 143 36 4 198 452 774 84 8 109
Zinc 70 23,000 827 853 663 838 589 767 913 847 354 597
Other
,,,,,,,, Cyanide 11 ND ND ND ND ND ND ND ND 177 ND
Organolead 0.42-0.67% 0.0061 ND ND ND ND ND ND ND ND ND ND

(table continues)
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Table 4-1 (continued)

Notes:
® background concentrations calculated on basis of 95th parcentiles for Naval Air Fagility £t Centro (DTSC 1998); numbers in parentheses are regional background concentrations (BN! 1998)

® United States Environmental Protection Agency Region 9 (U S EPA 2000)
¢ sample IDs with "X" are hexavalent chromium only
¢ boldfaced result exceeds residential PRG
¢ California-modified PRG (U.S. EPA 2000)
" hexavalent chromium results from samples collected in April 2001; all other samples collecied in January to February 2001
¢ range of background concentrations for organolead from data gaps study (BN| 1998)
Acronyms/Abbreviations:

DDD — dichlcrodiphenyldichloroethane
DDE - dichlorodiphenyldichioroethens
mg/kg — milligrams per kilogram

NE - not established

PRG - preliminary remediation goa!

Data Qualifiers:
J — estimated value
ND — not detected
R ~ rejected
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Table 4-2
Soil Sampling Data — Frequency and Maximum Concentration
(results reported in milligrams per kilogram)
Number Number
of of Maximom Maximum
Samples Reported Result Result Maximum Results
Analyte Analyzed Detections Location Sample  Concentration Range®
Semivolatile Organic Compounds®
4-chloroaniline 10 2 EC10-S30 2085107 0098 0.082 J-0 098
J
Benz(a)anthracene 10 1 ECIO-S31 2085108 02601 i
Benzo(a)pyrene 10 1 EC10-831 2088108 0217 —_
Benzo(b)fluoranthene 10 2 EC10-831 2085108 .38 0.25 1-0.38
Benzo(g,h,i)perylene 10 2 EC10-531  208S108 0137 0076 3-0.131
Benzo(k)fluoranthene 10 1 ECI10-831 2085108 0167 —
Benzoic acid 10 5 ECI0-S31 20885108 0327 0.074 7-0.32)
Butyl benzyl phthalate 10 2 EC10-833 2085110 0237 01250237
Chrysene 10 2 EC10-831 2088108 0357 01570351
Fluoranthene 10 1 EC10-831 2088108 0277 — '
Indeno(1,2,3-c.d)pyrene 10 2 EC10-831 2085108 01371 00721-0137
Pyrene 10 1 EC10-S31 2085108 024017 —
Pesticides/Polychlorinated Biphenyls®
4,4’-DDD 10 2 EC10-S31 2085108 0016 0003560016
4.4".DDE 10 9 EC10-832 2085109 0.110 00036-0 110
Aldrin 10 1 EC10-831 2085108 00033 —_
alpha-chlordane 10 5 EC10-831 2088108 0.063 0 0024-0 063
Aroclor 1254 10 5 EC10-S31 20858108 0 480 0.078-0.480
Dieldrin 10 8 EC10-831 2088108 0.140 0 0045-0.140
Endrin 10 1 EC10-831 2085108 0012 —
Endrin ketone 10 1 ECIO-831 2085108 0.0048 —
gamma-chiordane 10 8 EC10-S31 2085108 012 0.0027-0.12
Heptachlor epoxide 10 1 ECI10-S31 2085108 00069 —
Metals® 4
Antimony 10 1f EC10-S32  208S109 037 —
Arsenic 10 10 EC10-532 2085109 87 1.6-87
Beryllium 10 10 EC10-529 2088106 0.86 0.15-0 86
Cadmium 10 10 EC10-832 2085109 221 0681227
Chromium 10 10 EC10-825 2085102 792 15.2-79.2
Copper 10 10 ECI10-325 2085109 3261 22771-326]
Lead 10 10 EC10-832 2088109 513 151-51.3

(table continues}
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Table 4-2 (continued)

Number Number
of of Maximum Maximum
Samples  Reported Result Result Maximum Resnlts
Analyte Analyzed Detections Location Sample Concentration Range”
Mercury 10 G EC10-831 2085108 0.38 0.03-038
Nickel 10 10 EC10-532 2085109 2097 8971-2097
Selenium 10 6 EC10-832 2085109 151 187-1517 -
Silver 10 10 EC10-832 2085109 848 4-84 8
Zinc 10 10 EC10-S32 2085109 354 58.9-354
Other
Cyanide® 10 1 EC10-S32 2085109 1717 —
Hexavalent chromium®’ 10 1 ECI0-S30  208X107 4 —
Organolead 10 0 — — — —
Notes:

range of reported values; many values are nondetect (less than the laboratory reporting limit,

essentially zero), and a nondetect value is not considered the lower end of the range

b

semivolatile organic compounds analyzed using U S EPA Method 8270

¢ dash indicates “not applicable”; the analyte was reported in only one sample out of ten or, in the
case of organolead, not detected in any sample

U.S EPA Method 7471

— > a -

January to February 2001

Acronyms/Abbreviations:
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene

. ND — no detections
U.S. EPA — United States Environmental Protection Agency

Data Qualifier:

J - estimated value

nine samples qualified as "rejected” during data validation
cyanide analyzed using U.S EPA Method 9012

hexavalent chromium analyzed using U.S. EPA Method 7196A
hexavalent chromium results from samples collected in April 2001; all other samples collected in

pesticides and polychlorinated biphenyls analyzed using U.S. EPA Method 8080
priority pollutant metals analyzed using U.S. EPA Method 6010; except mercury analyzed using

page 4-8
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RISK SCREENING

This section presents 1isk screening results for soil at Site 10, Pond Nos. 2 and 3. All current and
historical data, including data for subsurface and surface soil, were used for the screening. Both
human-health and ecological risk scenarios were evaluated.

5.1 HUMAN-HEALTH RISK SCREENING

The incremental cancer risks and total hazard indices (HIs) are shown in Figure 5-1 (cancer risk)
and Figure 5-2 (HIs). For scenarios with cancer risks exceeding 1 x 10" or HIs exceeding 1, the
chemicals that contribute significantly to the risk (risk drivers) are discussed in detail below.

Sections 5.1.1 and 5.1.2 detail the risk screening results.

5.1.1 Soil Risk-Screening Results, Pond No. 2

Thirty-seven COPCs were identified at Pond No. 2, including 10 metals and 27 or ganic
chemicals. Concentrations of five chemicals (antimony, arsenic, beryllium, thallium, and
organolead) that were reported but not identified as COPCs were below established
background concentrations. Organolead was also not identified as a COPC because of
the inability to reproduce historical results and its low frequency of detection.
Section 5.1 1.1 details risk screening results under a residential land-use scenario;
Section 5 1.1 2 discusses results assuming an industrial land-use scenario.

5.1.1.1 RESIDENTIAL LAND USE, POND NO. 2

Under the residential scenario, the total cancer risk for Pond No. 2 was estimated at 1 x 10~
and 3 x 107 using U.S. EPA and California Environmental Protection Agency (Cal-EPA)-
modified (Cal-modified) PRGs, respectively. Aroclor 1254, benzo(a)pyrene,
benzo(b)fluoranthene, and dieldrin were identified as the principal risk drivers, contributing
18, 27, 5, and 38 percent, respectively, of the US. EPA-derived total cancer risk.
Cadmium, hexavalent chromium, Aroclor 1254, benzo(a)pyrene, benzo(b)fluoranthene and
dieldrin are identified as the principal 1isk drivers, contributing 7, 57, 6, 9, 2. and
13 percent, respectively, of the total cancer risk estimate using Cal-modified PRGs
(U.S. EPA 2000a) The cancer risk due to background concentrations of cadmium and
hexavalent chromium, the only carcinogenic metals reported above background, was
estimated at 9 X 10° and 5 x 107 using U.S. EPA and Cal-modified PRGs, respectively.
Incremental cancer risk from exposure to the soil was estimated at 1 x 10 and 3 x 107
using US. EPA and Cal-modified PRGs, respectively. Table D-5 (Appendix D)
summarizes the total, background, and incremental risk for each analyte.

Estimated risks were based on maximum reported concentrations. The maximum
reported concentration for cadmium (22 mg/kg) was collected at sample location
EC10-532 (0.5 feet bgs) The maximum reported concentration for hexavalent chromium
(4 mg/kg) was collected at sample location EC10-S30 (0.5 feet bgs). The maximum
1eported concentrations for Aroclor 1254 (048 mg/kg), benzo(a)pyrene (0.2 mg/kg),
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benzo(b)fluoranthene (0.38 mg/kg), and dieldrin (0 14 mg/kg) were coliected at sample
location EC10-S31 (0.5 feet bgs). Appendix D presents the risk estimates associated with
the individual COPCs. Table 5-1 tabulates the cancer risk drivers, the risk estimates, and
individual COPC contiibutions to risk from Pond No. 2. Figure 5-3 presents cancer risk
estimates for Pond No. 2 under the residential scenario. Figure 5-4 presents the COPCs
identified as cancer risk drivers for Pond No . 2.

Under residential conditions, the HI at Pond No. 2 was estimated at 2. Cadmium, copper,
silver, Aroclor 1254, and dieldrin are the primary contributors to the HI, contributing 35,
7, 13, 26, and 3 percent, respectively. The HI for background concentrations of metals
under the residential scenario is 0.09. Table 5-1 tabulates the HI 1isk drivers and their
contributions. Figure 5-2 presents the HI for Pond No. 2 under the residential scenario.
The maximum reported concentrations of cadmium (22 mg/kg), copper (326 mg/kg), and
silver (84.8 mg/kg) were from sample iocation EC10-S32 (0.5 feet bgs). The maximum
reported concentration of Aroclor 1254 (0.48 mg/kg) and dieldrin (0.14 mg/kg) were from
sample location EC10-831 (0.5 feet bgs). Figure 5-5 shows the principle contributors
to the HI. Appendix D details the contribution of each chemical to the total cancer risk
and HL

The maximum reported lead concentration (513 mg/kg) at Pond No. 2 was below the
residential PRG of 150 mg/kg,

5.1.1.2 INDUSTRIAL LAND USE, POND NO. 2

Under the industrial land-use scenario, the total cancer risk associated with the soil at
Pond No. 2 was estimated at 3 x 10 using US. EPA PRGs. Aroclor 1254,
benzo(a)pyrene, benzo(b)fluoranthene, and dicldrin were identified as the principal risk
drivers, contributing 18, 26, 5, and 36 percent of the U.S. EPA-derived total cancer risk,
respectively. The cancer risk due to background metals concentrations was calculated at
4 x 10 Incremental cancer risk from exposure to the soil under the industrial scenatio

was quantified at 3 x 10°®,

The maximum reported concentrations of Aroclor 1254 (0.48 mg/kg), benzo(a)pyrene
(0.2 mg/kg), benzo(b)fluoranthene (0.38 mg/kg), and dieldrin (0.14 mg/kg) were reported
at sample location EC10-S31 (05 feet bgs). Appendix D presents the risk estimates
associated with the individual COPCs. Table 5-1 tabulates the cancer risk drivers, the
risk estimates, and the individual COPC contributions to the risk from Pond No. 2.
Figure 5-3 presents the cancer risks for Pond No. 2 under the industrial scenario.
Figure 5-4 presents the COPCs identified as cancer risk drivers for Pond No. 2 soil.

Under the industrial land-use scenario, the HI for Pond No. 2 was estimated at 0.1. The
HI for background concentrations of metals is 0.004 under the industrial scenario.
Figure 5-2 presents the HI for Pond No. 2 under the industrial scenario Appendix D
presents the contribution of each chemical to the total cancer risk and HI.
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Table 5-1
Estimates of Cancer Risk and Hazard Index for
Chemicals of Potential Concern in Soil at Site 10, Pond No. 2
CANCER RISK HAZARD INDEX
U.S. EPA*? Cal-EPA* U.S. EPA"
Residential  Residential Industrial Residential Industrizal
Total risk 1E-05 3E-05 3E-06 2 01
Background metals risk OE-08 5E-07 4E-08 009 0.004
Incremental 1isk” 1E-05 3E-05 3E-06 — —
Contribution of Risk-Driver COPC
Cadmium 2B-08 2E-06 TE-09 06 0.03
0.1% 7% 0.3% 35% d
Chromium, hexavalent 1E-07 2E-05 GE-08 a.02 0.0007
1% 57% 2% 1% d
Chromium, total 2E-07 2E-07 9E-08 NA NA
d d d
Copper NA NA NA 01 0004
7% 4
Lead NA NA NA NA NA
Mercury NA NA NA 002 0 0006
d d
Nickel NA 1E-07 NA 0.01 00005
d d d
Selenium NA NA NA 004 0.002
d d
Silver NA NA NA 02 0.008
13% ¢
Zinc NA NA NA 002 NA
d
4.4'-DDD TE-09 TE-09 9E-10 NA NA
d d d )
4,4'-DDE 6E-08 6E-08 9E-09 NA NA
d d é
4 4'-DDI 3E-10 3E-10 4E-11 0.00001 0 0000007
d d d d d
4-chloroaniline NA NA NA 0.0004 0 00003
d d
(table continues}
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Table 5-1 (continued)

CANCER RISK HAZARD INDEX
U.S. EPA® Cal-EPA® U.8. EPA*?
Residential  Residential Industrial Residential  Industrial
Contribution of Risk-Driver COPC (continued) )
Aldrin 1E-07 1E-07 2E-08 0002 0 0001
d d d d d
alpha-Chlordane 4E-08 4E-08 6E-09 0.002 {.00009
d d d d d
Aroclor 1254 2E-06 2E-06 5E-07 04 0.03
18% 6% 18% 26% d
Benz(a)anthracene 4E-07 4E-07 9E-08 NA NA
d d d
Benzo(a)pyrene 3E-06 3E-06 TE-07 NA NA
27% 9% 26%
Benzo(b)fluoranthene 6E-07 6E-07 1E-07 NA NA
. 5% 2% 5%
Benzo(g,h.i)perylene NA NA NA 0.00006 0 000002
d d
Benzo(k)fluoranthene 3E-08 3E-07 6E-09 NA NA
d d d
Benzoic acid NA NA NA NA NA
Butylbenzyl phthalate NA NA NA (.00002 NA
d
Chrysene 6E-09 6E-08 1E-09 NA NA
) d 4 d
Cyanide NA NA NA 02 005
d :
Dieldrin SE-06 SE-06 9E-07 0.05 0003
38% 13% 36% 3% a
Endoesulfan sulfate NA - NA NA 0 000005 0 0000004
d d
Endrin NA NA NA 0 0007 0.00005
d d
Endrin aldehyde NA NA NA (.0001 0 000008
a d
Endsin ketone NA NA NA 0.0003 0 00002
d d

(table continues)
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Table 5-1 {continued)
CANCER RISK HAZARD INDEX
U.S. EPA® Cal-EPA* U.S. EPA®
Residential  Residential Industrial Residential  Industrial
Contribution of Risk-Driver COPC (continued)
Fluoranthene NA NA NA 00001 0000009
d d
gamma-Chlordane 8E-08 gE-08 1E-08 (003 0.0002
d d d d d
Heptachlor epoxide 1E-07 1E-07 3E-08 0.009 0.0006
d d d d d
Indeno(1,2,3-c,d)pyrene 2E-07 2E-07 4E-08 NA NA
d d d
Pyrene NA NA NA 0 0001 0.000004
a d
Toluene NA NA NA NA NA
Total Risk Driver Contribution 89% 95% 88% 85% i
Notes:
& U.8 EPA2000a
® incremental cancer risk was calculated by subtracting the background risk from the
total cancer risk
¢ dash indicates incremental risk is not calculated for noncarcinogens
¢ COPC is not identified as a risk and/or a hazard driver
¢ not calculated because the total risk is below the target risk level
Acronyms/Abbreviations:
Cal-EPA - California Environmental Protection Agency
COPC - chemical of potential concern
DDD — dichlorediphenyldichloroethane
DDE — dichlorodiphenyldichloroethene
DDT - dichlorodiphenylirichioroethane
NA — not applicable
U.8. EPA — United States Environmental Protection Agency
Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF EI Centro page 5-7
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5.1.2 Soil Risk Screening Results, Pond No. 3

Twenty-six COPCs were identified for Pond No. 3 including 8 metals and 18 organic
chemicals. Concentrations of six chemicals (antimony, arsenic, beryllium, nickel,
thallium, and organolead) detected but not identified as COPCs were below established
regional background concentrations (BNI 1998, DTSC 1998). Organolead was also not
identified as a COPC because of the inability to reproduce historical results and its low
frequency of detection. Section 5.1.2.1 details risk screening results under a residential
land-use scenario; Section 5.1 2 2 discusses results under an industrial land-use scenario.

5.1.2.1 RESIDENTIAL LAND USE, POND NO. 3

Under the residential scenario, the total cancer risk associated with the soil at Pond No. 3
was estimated at 3 X 10-6 using both the U.S. EPA 2000 and Cal-modified PRGs 2000.
Total chromium, Aroclor 1254, Aroclor 1260, benzo(b)luoranthene, indeno(1,2,3-
¢,d)pyrene, and dieldrin are the principal risk drivers, contributing 14, 20, 6, 14, 4, and
38 percent, respectively, to the U.S. EPA-derived total cancer risk. Cadmium, total
chromium, Aroclor 1254, Aroclor 1260, benzo(b)fluoranthene, indeno(1,2,3-c,d)pyrene,
and dieldrin are identified as the principal risk drivers, contributing 11, 12, 17, 5, 13, 4,
and 34 percent, respectively, to the total cancer risk estimate using Cal-modified PRGs.
The cancer risk due to background concentrations was estimated at 9 x 10-8 and 3 x 10-7
using U.S. EPA and Cal-modified PRGs, respectively. Inciemental cancer risk
from exposure to the soil was quantified at 3 x 10-6 using both US. EPA and
Cal-modified PRGs.

Estimated risks were based on maximum reported concentrations. The maximum
reported concentrations for cadmium (3.08 mg/kg), Aroclor 1260 (0.038 mg/kg), and
dieldrin (0.032 mg/kg) wete collected at sample location EC10-B19 (0 feet bgs) The
maximum reported concentrations for total chromium (79.2 mg/kg) and Aroclor 1254
(0.12 mg/kg) were collected at sample location EC10-825 (0.5 feet bgs). The maximum
reported concentrations for benzo(b)fluoranthene (025 mg/kg) and indeno(1,2,3-
¢, d)pyrene (0.072 mg/kg) were collected at sample location EC10-824 (0.5 feet bgs).
Appendix D presents the risk estimates associated with the individual COPCs. Table 5-2
tabulates the cancer tisk drivers, the risk estimates, and the individual COPC contribution
to the risk from Pond No. 3. Figure 5-6 presents the cancer risk estimates for the Pond
No 3 under the residential scenario Figure 5-7 shows the COPCs identified as cancer
risk drivers for Pond No 3.

Under residential conditions, the HI for Pond No. 3 was estimated at 0 4. The HI for
background concentrations of metals is 008 under the residential scenario. Table 5-2
tabulates the HI Figure 5-2 graphs the HI for Pond No 3 under the residential scenario.
Appendix D details the contribution of each chemical to the total cancer risk and HI.

The maximum reported lead concentration (23.7 mg/kg) at Pond No. 3 was below the
residential PRG of 150 mg/kg.

Final Technical Memorandum, Extended Siie Investigation, IR Site 10, NAF El Centro page 5-11
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Table 5-2
Estimates of Cancer Risk and Hazard Index for
Chemicals of Potential Concern in Soil at Site 10, Pond No. 3
CANCER RISK HAZARD INDEX
1.8 EPA® Cal-EPA* = US EPA®
Residential Residential Industrial Residential - Induostrial
Total risk 3E-06 3E-06 7E-07 04 0.03
Background metals risk GE-08 3E-07 4E-08 008 0.003
Incremental 1isk® 3E-06 3E-06 6E-07 —F -
Contribution of Risk-Driver COPC
Cadmium 2E-09 3E-07 1E-09 0.08 0004
0.08% 11% ¢ d d
Chromiurm, total 4E-07 4E-07 2E-07 NA NA
14% 12% !
Copper NA NA NA 002 0 0007
d d
Lead NA NA NA NA NA
Mercury NA NA NA 0.008 0.0003
d d
Selenium NA NA NA 001 0.0004
d d
Silver NA NA NA 01 0.005
d d
Zinc NA NA NA 0.005 NA
d
4,4'-DDD 2E-09 2E-09 3E-10 NA NA
d d d
4,4 DDE ' 4E-08 4E-08 6E-09 NA NA
d d d
alpha-Chlordane 8E-09 8E-09 1E-09 00003 0.00002
d d d d d
Aroclor 1254 6E-07 6E-07 1E-07 01 0.009
20% 17% d d d
Aroclor 1260 2E-07 2E-07 4E-O8 NA NA
6% 5% ‘
Benzo(b)luoranthene 4E-07 4E-07 9E-(08 NA NA
14% 13% d
Benzo(g,h.i)perylene NA NA NA 0.00003 0000001
d a

(table continues}
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Table 5-2 (continued)
CANCER RISK HAZARD INDEX
U.S. EPA® Cal-EPA* U.S. EPA®
Residential  Residential Industrial Residential  Industrial
Contribution of Risk-Driver COPC (continued)
Benzoic acid NA NA NA NA NA
Butylbenzyi phthalate NA NA NA 0 00001 NA
) d
Chiysene 2E-09 3E-08 5E-10 NA NA
d d d
Cyamde NA NA NA 0.05 001
d d
Dieldrin 1E-06 1E-06 2E-07 0.01 0.0007
38% 34% ! ¢ ¢
Endrin aldehyde NA NA ~ NA 0 0002 0 00001
d d
gamma-Chlordane 1E-08 1E-08 2E-09 0.0005 0 00003
d d d d d
Heptachlor epoxide 4E-08 4E-08 7E-09 0.003 00002
d d d d d
Indeno(1,2,3-c,d)pyrene 1E-07 1E-07 3E-08 NA NA
4% 4% d
Toluene NA NA NA NA NA
Total phenols NA NA NA (.000005 NA
d
Total Risk Driver Contribution 9% 96% ® ¢ °
Notes: _
* U.8. EPA2000a
® incremental cancer risk was calculated by subtracting the background
risk from the total cancer risk
° dash indicates incremental risk is not calculated for noncarcinogens
¢ COPC is not identified as a risk and/or a hazard driver
® not calculated because the total risk is below the target risk leve!
Acronyms/Abbreviations:
Cal-EPA — California Environmental Protection Agency
COPC - chemical of potential concern
DDD — dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
NA — not applicable
U.S. EPA — United States Environmental Protection Agency
Final Technical Memorandum, Extended Site Inveétigation, IR Site 10, NAF El Centro page 5-13
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5.1.2.2 INDUSTRIAL LAND USE, POND NO. 3

Under the industrial land-use scenario, the total cancer risk associated with the soil at
Pond No. 3 was estimated at 7 x 107 using US EPA PRGs 2000. The cancer risk due to
background metals concentrations was calculated at 4 x 10, Incremental cancer risk
from exposure to the soil under the industrial scenario was quantified at 6 x 107

Appendix D presents the risk estimates associated with the individual COPCs. Table 5-2
tabulates the cancer risk drivers, the risk estimates, and the individual COPC contribution
to the risk from Pond No. 3. Figure 5-6 shows the cancer 1isks estimates for the Pond
No. 3 under the industrial scenario.

Under industrial use, the HI for Pond No. 3 was estimated at 0.03. The HI for
background concentrations of metals is 0003 under the industrial scenario. Table 5-2
tabulates the HI Figure 5-2 charts the HI for Pond No. 3 under the industrial scenario
Appendix D presents the contribution of each chemical to the total cancer risk and HI.

The maximum reported lead concentration (23.7 mg/kg) at Pond No. 3 was below the
industrial PRG of 750 mg/kg.

5.1.3 Uncertainty

In a screening risk assessment, there are several sources of uncertainty: the use of
maximum reported concentrations, the use of PRGs as screening criteria, and the fact that
certain chemicals have PRGs below the applicable laboratory reporting limits.

5.1.3.1 MAXIMUM CONCENTRATIONS

Use of the maximum reported concentrations of each COPC as the exposure-point
concentration tends to overestimate risk. Risk assessment guidance assumes that
exposure to chemicals at any site is related to the mean value of the concentrations;
therefore, the use of the maximum concentrations compared to PRGs adds a safety factor
in any decision to pursue no further action.

5.1.3.2 CALCULATING RISKS USING PRGs

PRGs are established by U S. EPA and the Cal-EPA to represent a potential, incremental
cancer 1isk of 1 x 10° or a HI of 1.0. In developing these PRGs, certain exposure
pathways were considered to be typical. For soil, these pathways include ingestion,
inhalation of particulates, inhalation of volatiles, and dermal absorption. They do not
include exposure to indoor air from soil gas; exposure to groundwater contaminated by
soil leachate; ingestion of contaminated plant, meat, ot dairy products; or inhalation of
particulates dispersed by truck and heavy equipment use. The risks may be overestimated
if one or more PRG pathways are not applicable, or the risks may be underestimated if
pathways not considered in PRG development are likely.

The likely exposure pathways at Pond Nos. 2 and 3 are consistent with the typical
pathways assumed by US. EPA and Cal-EPA in establishing the soil PRGs The
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likely pathways include - ingestion, inhalation of particulates and volatiles, and
dermal absorption.

Exposure to groundwater contaminated by soil leachate is not applicable at Site 10
because the groundwater has been designated as being of nonbeneficial use by the
California Regional Water Quality Control Board (RWQCB 19938).

Exposure to VOC-impacted air inside a hypothetical building is not a significant pathway.
For the vapor intrusion pathway from soil, historical VOC data were reviewed, and
toluene was the only reported VOC The Johnson and Ettinger Model for Subsurface
Vapor Intrusion into Buildings (U.S. EPA 2003) was used to calculate an indoor air
concentration using the maximum reported toluene concentration (220 micrograms per '
kilogram [ug/kg]). The model was also used to reverse-calculate an acceptable risk-based
soil concentiation. The calculated Site 10 indoor air and maximum reported
concentrations for toluene in soil were 4.86 micrograms per cubic meter (ng/m?) and
220 pg/kg, respectively. The Site 10 toluene concentrations are nearly two orders of
magnitude lower than the acceptable threshold indoor air (416 j.Lg/m3) and risk-based soil
(19,000 ug/kg) concentrations The reported toluene concentrations also do not
contribute significantly to the overall Site 10 risk.

To evaluate the presence of VOCs in groundwater beneath the site, groundwater samples
were collected in September 2003 from in-pond wells EC10-MW1 and EC10-MW4 and
analyzed for VOCs No VOCs were reported above respective detection limits
(Appendix C). Therefore, it was not necessary to include the vapor intrusion pathway
from soil or groundwater in the human-health screening risk evaluation

Ingestion of COPCs through contaminated plants, meat, or dairy products is not likely
because Site 10 is not currently used or expected to be used for farming. Future land use
of Site 10 will probably remain industrial. :

5.1.3.3 REPORTING LIMITS

There are chemicals for which the PRGs are below the practical reporting limits
achievable by analytical laboratories. In a screening risk assessment, this can cause
cancer 1isk and HI calculations to be underestimated.

Eight chemicals (benzidine, benzo[a]pyrene, bis[2-chloroethyl]ether, dibenz[a,b]anthracene,
hexachlorobenzene, hexavalent chromium, n-nitroso-di-n-propylamine, and organolead)
were reported in one or both ponds that had reporting limits above the U.S. EPA or
Cal-modified residential PRG (Appendix D). However, review of these chemicals indicates
that only three, hexavalent chromium, benzo(a)pyrene, and dibenz(a.h)anthracene, are likely
to be present based on each chemical’s similarity to other chemicals detected The risk
associated with half the reporting limit for these three chemicals is 5 X 10°° (Cal-modified),
3% 10'6, and 3 x 10'6, respectively. Thus, there is a potential for the overall risk to increase
by 1 x 10°. Note that hexavalent chromium and benzo(a)pyrene were reported in samples
from Pond No 2 at concentrations greater than one-half detection limits and were included

Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro page 5-17

3/29/2004 4:16:59 PM sam Iword_processingireponsiclean 3\cto043dech memo site 10¥inah2004043a-r doc



CLEAN 3
CTOC-0043/0062
March 2004

Section 5 Risk Screening

as COPCs So, for Pond No. 2, the potential increased risk would only be associated with
dibenz{a,h)anthracene.

5.2 ECOLOGICAL RISK SCREENING

This screening-level ecological risk assessment (ERA) with refined exposure estimates
indicates that potential risks exist for representative wildlife. The potential for ecological
risk 1s unlikely (hazard quotient [HQj-low less than 1) for exposure to most of the
chemicals of potential ecological concern (COPECs). Potential ecological risk is
indicated by the screening-level ERA for receptor exposure primarily to cadmijum.
Site 10 HQ-low and HQ-high values and background HQ-low values are summarized in
Table 5-3.

Section 5.2.1 discusses the ERA scieening results Sée Appendix G for details: of the
ERA screening.

5.2.1 Ecological Risk Screening Results

Six metals were reported with HQ-low values exceeding 1, indicating the potential for
ecological risk. However, nickel showed an HQ-low that was the same as the HQ-low for
the background concentration, representing a potential risk equivalent to background
Pesticides indicated a negligible potential risk with an-HI of 2. Because the factors
included in the risk estimate were conservative, it is likely that these organic compounds
represent a condition of negligible ecological risk. Only cadmium showed an HQ-high
that exceeded 1, indicating it is the principal COPEC.

The results of this screening-level ERA suggest that reported concentrations of chemicals
at Site 10 may represent a condition of ecological risk. COPECs include cadmium,
copper, lead, selenium, and zinc. These COPECs are present at the site at concentrations
that represent potential adverse growth and reproductive effects to small mammals and
birds that feed on invertebrates.

A Tier 2 baseline ERA may be implemented to provide data for site-specific exposures
and effects, or a site remediation may be implemented to reduce the potential risk to the
ecological receptors. The potential risk will be sufficiently reduced if the site exposure
characterization is no greater than the background characterization or the exposure
characterization represents an HQ of 1.

5.2.2 Uncertainty Analysis

Some uncertainties are inherent in the risk assessment process, while other uncertainties
result from limitations of the studies upon which the assessment is based. It is important
to identify the sources and effects of uncertainty in the risk assessment to provide
defensible hazard assessments and impact evaluations and to minimize subjective
interpretation of the nature and degree of potential hazards posed by the COPECs. Most
assumptions are intentionally conservative so that the risk assessment more likely
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Table 5-3
Summary of Hazard Quotients and Hazard indices
Background NAF E] Centro NAF El Centro
Concentration Site 10 Site 16
Analyte (HQ-Low) (HQ-Low) (HQ-High)
Cadmivm 4E+1* 2E+2* 4E+0*
Copper 7E-1 4E+0% 3E-2
Lead 9E+0* 2E+1* 3E-2
Nickel 2E+1% 2E+1* TE-2
Selenium 2E+0* 1E+1* 6E-1
Zinc ' 3E+0* : 1E+1* 3E-1
HI — metals 7E+1* 2E+2% SE+0*
HI - pesticides NA 2E+0* 1E-2
Note:

* boldface indicates hazard quotient or hazard index value greater than or equal to 1

Acronyms/Abbreviations:
Hl — hazard index
HQ - hazard quotient
NA — not available
NAF — Naval Air Facility

overestimates than underestimates the potential hazard for ecological receptors.
Assumptions must be made in exposure and risk assessment when values are unknown or
when multitudes of values are possible

The qualitative effects of the major assumptions in this risk assessment are discussed in
the following subsections. For details on the uncertainty analysis, see Appendix G.

5.2.3 Surface Water Screening

The surface water screening (Table 5-4) is performed to evaluate the potential for
compounds reported in groundwater to impact the New River. The screening is
considered conservative because analyte concentrations in surface water at potential
seepage points would be lower than in groundwater because of attenuation effects of fate
and transport processes such as dispersion and degradation. The following analytes,
reported in groundwater at concentrations exceeding screening criteria, are not expected
to be present in surface water at concentrations presenting an unacceptable ecological risk
as discussed below .
» Butyl benzyl phthalate — reported in 4 of 11 samples analyzed Reported in one

sample at a concentration exceeding screening ctiteria Exceeded screening
critetia by a factor of approximately 2.
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Cadmium - repoited in 4 of 18 samples analyzed. Reported in one sample at a
concentration exceeding screening criteria Exceeded screening criteria by a
factor of approximately 3. Also reported in upgradient well sample at a
concentration near screening level. '

Copper —reported in 6 of 18 samples analyzed Reported in one sample at a
concentration exceeding screening criteria. Exceeded screening criteria by a
factor of approximately 2. Also reported in background and upgradient wells.
Concentration in sample from upgradient well was approxirnately 26 times
concentration from on-site well

Cyanide — reported in 1 of 11 samples analyzed. Reported in one sample at a
concentration exceeding screening criteria. Exceeded screening criteria by a
factor of approximately 23. However, reported only once in 1991 and not
reported during subsequent sampling of downgradient wells

Iron — reported in 4 of 9 samples analyzed. Reported in one sample at a
concentration exceeding screening criteria. Exceeded screening criteria by a
factor of approximately 10. Also reported in background and upgradient wells
Concentration in sample from upgradient well was approximately 10 times
concentration from on-site well.

Selenium - reported in 7 of 18 samples analyzed, all at concentrations
exceeding screening criteria by approximately 2 to 8 times. Also reported in
background and upgradient wells at concentrations exceeding screening criteria
by approximately 7 and 45 times Selenium concentrations at Site 10 are likely
related to regionwide selenium patterns. Colorado River water is used to
irrigate agriculture in the Tmperial Valley. Water draining to the Colorado
River from parts of Utah, Colorado, and New Mexico contains selenium. There
is no local geological source of seleniwm in the Imperial Valley (Seiler 1995,
1997). Evaporative concentration of the iigation water in the soil leads to
accumulation of selenium in the soil (USBR 1998) Selenium contamination in
the valley is due to the selenium load of the irrigation water supply, which
originates in the upper reaches of the Colorado River (RWQCE 2002). In
addition, selenium concentrations were not detected above the reporting limit in
more than 60 percent of the samples

Silver —reported in 2 of 18 samples analyzed. Reported in one sample at a
concentration exceeding screening criteria. Exceeded screening criteria by less
than a factor of 4. Also reported in upgradient well at half the screening level
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Table 5-4

Groundwater Sample Results Screened Against Surface Water Criteria®
(units in micrograms per liter)

MAXIMUM CONCENTRATION FOR COMPOUND REPORTED

ABOVE SCREENING CRITERIA IN WELL BACKGROUND WELL UPGRADIENT WELL
ON-SITE WELLS DOWNGRADIENT WELLS EC10-MW3 EC10-MW6
Number of Number (Maximum Concentrations for Only Those Compounds
Screening Samples Above Reported Above Screening Criteria in On-Site or
Analyte Criteria Analyzed Criteria EC10-MW1 EC10-MW2 EC10-MW4 EC10-MW5 | EC10-MW7  ECIL0-MWS EC-P7" Downgradient Wells)
1,2-dichloroethylene 1,160° 20 0 - _ — — — — — — —
Aluminum g7ef (8 0 — — - — — — — — _
Antimony 1,600 18 0 — — — — — — o — —
Arsenic 15088 18 0 — — — — — —_ — — _
Barium NE 18 0 —_— — — - — — _ _ e
Benzene 530 20 0 — — — — —_— — — — _—
Beryllinm 53 I8 0 — — — — — — —_ — _
Bis(2-cthylhexyl)phthalate 414 11 0 — — — — — . —_ — —
Bromodichloromethane 1,100% 20 0 — — — — — —_ — — _
Butyl benzyl phthalate 3 11 1 — — — — — 57 — ND ND
Cadmium 628" 18 1 — 18 — — — — — ND 4]
Calcium NE 13 0 — — — —_— — — — — _
Chloroform 1,240 20 0 — — — — — — — — —
Chioromethane 1,100% 20 0 — — — — — - —_— — .
Chromium (IID) — 4802™ 18 0 — —_ — — — . — — —
(VD) - 118"
Cobalt NE 18 0 — — — — — — . — _
Copper 2gshm 18 1 — 419 — — — — — 4 1,090
Cyanide, total 520m 11 1 — 120 — — — — — ND ND
Diesel NE 11 0 —_ — — e _ — _ — o
Iron 100° 9 ] — — — — — — 958 91 892
Lead 628" 18 0 — — — — — - —_— — —
Magnesium NE 13 0 — — — — — — — — —
Manganese NE 9 0 — — — — — —_— —_ — -
Nickel 17027 18 0 —— — — — — — — — .
Potassium NE 13 0 — — — . — — _— — _
Selenium 500 18 7 316 11 109 — 409 345 165 339 223
Silver 3 78hm 18 1 — 128 — — — — — ND 18]
Sodium NE 18 0 — — — — _— — — — —
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Table 5-4 (continued)

MAXIMUM CONCENTRATION FOR COMPOUND REPORTED
ABOVE SCREENING CRITERIA IN WELL

BACKGROUND WELL UPGRADIENT WELL

. ON-SITE WELLS DOWNGRADIENT WELLS EC10-MW3 EC10-MWe
. Number of Number (Maximum Concentrations for Only Those Compounds
Scrf'zem‘ng Samples Apovg Reported Above Screening Criteria in On-Site or
Analyte Criteria Analyzed Criteria EC10-MW1 ECI0-MW2 EC16-MW4  EC10-MW5 | EC10-MW7 EC10-MWS EC-P7° Downgradient Wells)
Thallium 40 18 0 — - — — — - —_ — —
Toluene 1,750 20 0 — — — — — — — — _
Trichloroethene 4,500 20 0 —_ — — —— — — — — -
Vanadinm NE 18 0 — — — — — —_ — — —_
Zinc 3808 18 0 — — — — — — — — —

Notes:

? screening criteria {(Marshack 2001) irom California Toxics Rule, continuous concentration (4-day average}); if not established,

screening cifteria were selected as follows:

» California Toxics Rule, maximum concentration (1-hour average) divided by 10

L] » - L] * & -

by 10

California Toxics Rule, instantaneous maximum divided by 10

National Recommended Ambient Water Quality Criteria, continuous concentration {4-day average)

National Recommended Ambient Water Quality Criteria, 24-hour average

National Recommended Ambient Water Quality Criteria, maximum concentration {1-hour average) divided by 10

National Recommended Ambient Water Quality Criteria, instantaneous maximum divided by 10

National Recommended Ambient Water Quality Criteria, foxicity information {lowest observed effect level) - chronic
National Recommended Ambient Water Quality Criteria, toxicity information (lowest observed effect level} — acute divided

® EC-P7isa deep well located near EC10-MW?7; the top of the EC-P7 screen interval begins approximately 19 feet below the

bottom of the EC10-MW?7 screen interval
for dichloroethylenes

expressed as total recoverable
for pH between 6 5 and 9.0
expressed as dissolved

Twa % a o

for halomethanes
for sum of phthalaie esters

US EPA 1978

'DUDB_X“—‘—'

dash indicates not reported in samples from on-site or downgradient wells at concentrations above screening criteria

criteria do not apply to waters subject to water quality objectives in Tables I1l-2A and 11i-2B of the San Francisco Bay Regional Water Quality Control Board's 1986 Basin Plan {U S. EPA 2000b).
solubility fimit at 25°C (Leyder and Boulanger 1983); can range from 1 1 and 1,200 pg/L. (Staples et al. 1997) }
not toxic to aquatic organisms at or below the solubility limit of this chemical (U.S EPA 1999}

criteria vary with water hardness, which ranged from 210,000 to 7,100,000 depending on the sample
these criteria were promulgated for specific California waters in the National Toxics Rule (U.S EPA 1395)

expressed as fotal recoverable; this National Toxics Rule criterion applies to San Francisco Bay through Susuin Bay and Sacramento-San Joagquin Delta, Salt Siough, Mud Slough {north),

and San Joaquin River, Sack Dam to mouth of Merced River; does not apply to Grassland Water District, San Luis National Wildlife Refuge, and Los Banos State Wildlife Refuge (U S. EPA 1995)

Acronyms/Abbreviations:
°C — degrees Celsius
ug/L — micrograms per liter
ND — not detected above reporting limit
NE - not established

Data Qualifier:
J ~ estimated
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Section 6

CONCLUSIONS AND RECOMMENDATIONS

A screening Jevel human-health risk assessment was conducted for Pond Nos. 2 and 3. For Pond
No. 2, under the residential land-use scenario, total and incremental cancer risks were estimated
at 1 x 10° and 3 x 10” using U.S. EPA and Cal-modified PRGs, respectively. The U.S. EPA
risk drivers were identified as Aroclor 1254, benzo(a)pyrene, benzo(b)fluoranthene, and dieldrin
The HI under the residential scenario was estimated at 2

For Pond 3, under the residential land-use scenario, total and incremental risks were estimated at
3 x 10 using both the U.S. EPA and Cal-modified PRGs. The principal 1isk drivers were total
chromium, Aroclor 1254, Aroclor 1260, benzo(b)fluoranthene, indeno(1,2,3-c,d)pyrene, and
dieldrin. The HI under the residential scenario was estimated at 0 4.

As presented in Section 3, estimated risks under the residential land-use scenano for Pond Nos. 2
and 3 are within the generally acceptable risk range (i.e., within 10 to 10™ or within the “risk
management range”). Risk estimates under the industrial land-use scenario for both ponds are
lower than those under the residential scenario.

A screening-level ERA was performed for the combined area of the three pond bottoms. The HI
for metals, based on toxicity reference value (TRV)-low, was estimated at 200 using site soil
concentrations and 70 using background soil concentrations Six metal compounds (cadmium,
copper, lead, nickel, selenium, and zinc) were reported with HQ-low greater than 1; however, the
HQ-low for nickel was the same as that for background. The HI for pesticides, based
on TRV-low, was estimated at 2, likely representing a condition of negligible ecological
risk. Cadmium was the only compound with an HQ-high exceeding 1, indicating it is the
principal COPEC. '

An EE/CA will be performed for Pond Nos 1, 2, and 3 to evaluate Site 10 as a whole to
determine the area that will be subject to removal. It is likely a recommendation for NFRAP will
be made for one or both of Pond Nos. 2 and 3, as supported by the low (minimal) risk values
estimated in the conservative human-health and ecological risk screening.

Final Technical Memorandum, Extended Site Investigation, IR Site 10, NAF El Centro page 6-1
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Appendix A
DATA COLLECTION METHODS

This section describes standard operating procedures (SOPs) used and the methods and
procedures followed during the field sampling activity. The SOPs and methods presented below
are intended to assure that field measurements are consistent and reproducible. Sample
preservation, holding, and shipping procedures are also outlined in this section.

A1 STANDARD OPERATING PROCEDURES
The following Comprehensive Long-Term Environmental Action Navy (CLEAN)
Program SOPs were used in the investigation.
* SOP 4, Soil Sampling
e SOP 6, Instument Calibration and Use
« SOP 7, Water and Free Product Level Measurement in Wells
e SOP &, Groundwater Sampling
e SOP 9, Sample Containers, Preservation, and Handling
e SOP 10, Sample Custody, Transfer, and Shipment
s SOP 11, Decontamination of Equipment
* SOP 17, Logbook Protocols
e S0P 22, Investigation-Derived Waste Management
e SOP 26, Preparing Field Sampling Plans
A2 LAND SURVEY
All new soil sampling locations were surveyed by a California registered surveyor.
Horizontal coordinates are referenced to North American Datum of 1983 and elevations
are referenced to North American Vertical Datum of 1988, Survey coordinates are
provided in Appendix F.
A3 SOIL SAMPLING
Soil samples were collected fiom ten locations during January 2001. Samples were
collected from locations EC10-S24 through EC10-833 (Figure 2-2). To collect the
samples, the top layer (1 to 2 inches) of soil and debris was scraped away followed by
sampling of the top 6 inches of soil using a disposable Teflon® trowel Following
collection, the sample was placed in two 4-0z glass jars and sealed with a Teflon-lid.
Samples were stored in a cooler with ice and shipped to the analytical laboratory
for testing
Due to laboratory analysis errors, samples for hexavalent chromium were recollected
following the same procedure with the exception of collecting the sample in one 4-ounce
glass jar instead two. Samples were collected from staked locations for EC10-S24
through EC10-S33
Appendix A — Final Technical Memorandum, ESI, IR Site 10, NAF E| Centro page A-1
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A4 GROUNDWATER SAMPLING

Soil samples were collected from ten staked locations (EC10-S24 through EC10-S33)
during January 2001 (Figure 2-2). To collect the samples, the top layer (1 to 2 inches) of
soil and debris was scraped away. Then the top 6 inches of soil were sampled using a
disposable Teflon® trowel. After collection, the sample was placed in two 4-ounce glass
jars and sealed with a Teflon lid. Samples were stored in a cooler with ice and shipped to
the analytical laboratory for testing.

Because of laboratory analysis errors, samples for hexavalent chromium wete recollected
following the same procedure, except that the sample was collected in one 4-ounce glass
jar rather than two.

A5 DECONTAMINATION AND DISPOSAL OF INVESTIGATION-
DERIVED WASTE

Samples were collected using disposable Teflon trowels, making decontamination of
sample collection tools unnecessary

All investigation-derived waste materials (e g, Teflon trowels and personal protective
equipment) were disposed according to contract requirements and methods described in
the Investigation-Derived Waste Management Plan (Attachment C to the Contract Task
Order 0208 Work Plan [BNI 2000])

A6 SAMPLE CONTAINERS

Sample containers were selected in accordance with CLEAN Program SOP 9. Table A-1
indicates the container types and volumes for Site 10 analytical parameters. The
subcontract laboratory designated for analytical services supplied all sample contamers
The sample containers were cleaned and quality control tested according to procedures
appropriate to the specific analyses.

A7 SAMPLE PRESERVATION

Samples were preserved in accordance with CLEAN Program SOP 9 Holding times
listed in Table A-1 indicate the time allowed for the laboratory to prepare and analyze
the samples.

A8 SAMPLE PACKAGING AND SHIPMENT

Samples shipped to the project laboratory were accompanied by the appropriate
paperwork as described in CLEAN Program SOP 10 The field investigation crew
prepared samples for shipment to the laboratory via overnight carrier Samples were
packaged as described in SOP 9 and dispatched to the designated laboratory for analysis.
See Appendix B for chain-of-custody forms and laboratory receipt form.

page A-2 Appendix A -~ Final Technical Memorandum, ESI, IR Site 10, NAF E! Centro
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Table A-1
Sample Containers, Preservatives, and Holding Times

Analyte Container Preservative Holding Time
SVOCs Iwo 4-ounce glass jars Coolto 4 °C 14/40 days®
Organochlorine Two 4-ounce glass jars Cool to 4 °C 14/40 days®
pesticides
Polychlozinated Two 4-ounce glass jars Cool to 4 °C 14/40 days®
biphenyls
Priority pollutant
metals (except Two 4-ounce glass jars Coolto 4 °C 6 months
mercury}
Mercury Two 4-ounce glass jars Coolto 4 °C 28 days
Cyanide Two 4-ounce glass jars Cool to 4 °C 14 days
Hexavalent chromium Two 4-ounce glass jars Cool to 4 °C 1 month/4 days®
Organolead I'wo 4-ounce glass jars Coolto 4 °C 14 days

Notes:

® 7 days 1o extract, 40 days to analyze following extraction
1 month to digest, 4 days to analyze following digestion

Acronyms/Abbreviations:
°C — degrees Ceisius
SVOC - semivolatile organic compound

A9 SAMPLE DOCUMENTATION
This section describes the paperwork associated with sampling, including field logbooks,
sample paperwork, chain-of-custody forms, and sample labels.

A9.1 Field Logbooks
A controlled, prepaginated, permanently bound field logbook was maintained by the
senior representative in accordance with CLEAN Program SOP 17.  All entries and
corrections were made as described in SOP 17 The field logbook was completed and is
part of the permanent project record.

A9.2 Documents and Chain of Custody
Sample identification documents were prepared so that sample identification and chain of
custody 1s maintained and sample disposition is controlled.
Official custody of samples were maintained and documented from the time of sample
collection until the validation of analytical results. The chain-of-custody record is the
document that 1ecords the transfer of sample custody.
Once samples were received at the laboratory, laboratory personnel were responsible for
acknowledging receipt of samples, recording the temperature within the shipping cooler,
and verifying that the containers have not been opened or damaged. Laboratory

Appendix A — Final Technical Memorandum, ESI, IR Site 10, NAF El Centro page A-3
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personnel also maintained custody and sample tracking records throughout sample
preparation and analysis. The laboratory sent a copy of the chain-of-custody record to
the CLEAN Program office at the completion of analytical work.

A9.3 Sample Labels

Field personnel affixed a label to each sample container. The label included the
information described in the work plan.

Detailed sample custody, transfer, and shipment procedures can be found in CLEAN
Program SOP 10

A10 QUALITY CONTROL SAMPLES

Because sampling equipment was disposable and not reused, it was not decontaminated;
therefore, collection of quality control samples (i ., equipment rinsate) was unnecessary.

A11 REFERENCES

Bechtel National, Inc. 2000 Work Plan Soil and Groundwater Sampling at IR Sites 1,2, 7, 10,
12, and 17 and Various Petroleum Sites, Naval Air Facility El Centro, California. July.

BNI See Bechte]l National, Inc.
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Work Order Number: &M\ 21 201

Cooler ( of {

Laucks Testing Laboratories, Inc., Supplemental"Sample Receipt Log

Assigned SDG Number:
Number of Cooler
Temperature pH of Bottle Types
b
f A N E
A
3
b e
G .
b
|
s
q
) i/

Allowable temperature and pH ranges (neutral pH defined as a value between 5 and 9)

Temperature

Acid Preserved pH
Base Preserved pH
N/C =

pH must be less than 2
pH must be greater than 12
Not Checked for pH

Allowable temperature range is 4% 2 degrees Celslus

* templog doc/revision 4112+

i



Columbia Analyfical Services Inc., DX
Cooler Receipt And Preservation Form

Project/Clizat E)'-"m ) Work Oﬁamléijfa

Cooler received on it Ll ! O and opened on__“!n th by Lot
 pmmmee Gl (e
2. Were seals intact and signature & date correct? [ ( YES)NO
3. CoC # { % 4o

Temperature of cocler(s) upon receipt: 0.9’

Temperature Blaok:
4 Were custody papers properly filled out (ink, signed, ete.)? C’@NO
5 Type of packing material present p. wWose o _
6. Dig all bottles arrive in good condition (unbroken)? _ %NO
7. Were all bottle labels cormplete (i e. analysis, preservation, ete.)? NO
8 Did all bottle Iabels and tags agree with custody papers? NO
9 Were the correa ypes of bottles used for the 1ests indicated? NO
10, Were all of the preserved bottles received at the {ab with the appropriate pH? —YES"NO—
11. Were VOA vials checked for absence of air bubbles, and if present, no@ below? ESIC
12 Did the bottles originate from CAS/K or a branch laboratory? @ NO
Explain any discrepancies '

les that i reservation or received out of temperature: .
Sample ID Reagent | Volume Lot Number Bottle | Redwatol | Tnitials

Type Temperature

00007

CRFREV.DOC1/2/01
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APPENDIX C

ANALYTICAL DATA






ANALYTICAL DATA

SOIL DATA
Pages: 48
GROUNDWATER DATA
Pages: 8
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User-Specified Query Criteria
Date Printed: 18-Mar-03

Data retrieved from BEIDMS on  18-Mar-03 at 10:17 AM

MATRIX CODE

SS
SAMPLING EVENI

208005
SITE 1D

00010

With the exception of SITE ID, the fields presented above represent fields the
user accessed prior to performing the query. For the available fields that were
not accessed, all of the possible criteria were considered.
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User-Specified Query Criteria
Date Printed: 18-Mar-04

Data retrieved from BEIDMS on  18-Muar-04 at 10.56 AM

SAMPLE TYPE
ED
REG
SAMPLING EVENT '
C043003

With the exception of SITE ID, the fields presented above represent fields the -
user accessed prior to performing the query. For the available fields that were
not accessed, all of the possible criteria were considered.
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APPENDIX D

HUMAN-HEALTH RISK SCREENING CRITERIA
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ACRONYMS/ABBREVIATIONS
Cal-EPA California Environmental Protection Agency
CopPC chemical of potential concern
R Installation Restoration (Program)
mg/kg milligrams per kilogram
PRG preliminary remediation goal
TPH total petroleum hydrocarbons
US EPA United States Environmental Protection Agency
vVOC volatile organic compound
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Appendix D
HUMAN-HEALTH RISK SCREENING CRITERIA

This appendix presents the methodology used in the risk screening for the extended site
investigation at Installation Restoration (IR) Program Site 10, Pond 2 and Pond 3, and tabulates
the resultant risk estimates. The human-health risk screening methodology is presented in
Section D1. Under the human-health risk screening, a quantitative screen was performed for
the soil.

A screening risk assessment was performed to assess potential impacts from contaminants at
Site 10, Pond Nos. 2 and 3, on human health. The screening risk assessment documents the
hazards and provides information necessary for making risk management decisions concerning
the necessity for or the selection of remedial alternatives. This appendix describes the approach
used in the estimation of risk and the rational for the approach, and summarizes the risk
screening results.

This risk assessment addresses chemicals in soil within Pond Nos. 2 and 3. Table D-1 lists the
soil samples used Groundwater samples were not originally collected because groundwater
beneath Site 10 has been classified being of “no beneficial use” by the Califorma Regional Water
Quality Control Board. However, as a result of resolution of comments on the draft Extended
Site Investigation Technical Memorandum, groundwater samples were collected in September
2003 from interior pond wells EC10-MW1 and EC10-MW4 and analyzed for volatile organic
compounds (VOCs). This was to assess whether any VOCs wete present in groundwater at
concentrations that may contribute to indoor air VOC concentrations. No VOCs were reported
above their detections limits. Surface water samples were not collected because the ponds are
dry. There are no buildings on the ponds and no buildings will be constructed on the ponds in
the foreseeable future.

Exposure conditions used in the risk screenming are chosen to represent a maximum possible
exposure Use of these exposure conditions tends to overestimate risk. This effort to
overestimate risk is deliberate; it provides risk managers a margin of safety when making
cleanup decisions.

Although Site 10, Pond Nos 2 and 3 are screened in this report for both an industrial and a
residential land use, it should be noted that land use within Naval Air Facility EI Centro is
generally characterized as heavy industrial use. The current receptors are facility personnel.

D1 HUMAN-HEALTH RISK SCREENING METHODOLOGY
OVERVIEW

The steps used in the risk screening include selection of the chemicals of potential
concern {COPCs) and calculation of the health risks for the COPCs. The COPCs are
selected from all chemicals detected in any soil sample Chemicals that are required
nutrients or have concentrations below natural background were not included as COPCs.
COPCs in soil at Site 10, Pond Nos. 2 and 3, are listed in Tables D-2 and D-3,
respectively

The health risks are calculated using preliminary remediation goals (PRGs) published by
United States Environmental Protection Agency (U S. EPA) Region 9 (U S. EPA 2000)

Appendix D — Final Technical Memorandum, ESI, IR Site 10, NAF El Centro page D-1
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D2.1

for residential and industrial soil. The PRGs account for exposure via ingestion of soil,
inhalation of vapors or dust and absorption through dermal contact with chemicals in soil

Cancer and noncancer risks have been quantified separately For carcinogenic COPCs,
the risks were calculated using both U.S. EPA PRGs and California Environmental
Protection Agency (Cal-EPA) PRGs because there are differences between them The
uncertainty associated with chemicals with detection limits above their PRGs is discussed
in Section D§

The assessment of risk for lead is based on a comparison of maximum concentration of
lead at each pond to both the Cal-EPA residential PRG of 150 milligrams per kilogram
(mg/kg) and to the U.S. EPA industrial PRG of 750 mg/kg.

The results of the cancer, noncancer and lead soil risk screenings for Site 10, Pond Nos. 2
and 3 are presented in Tables D-4 through D-7.

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

COPCs are the chemicals used to characterize the risk. They are a subset of all chemicals
detected in the analytical data collected from the ponds. Inorganic chemicals that are
required nutrients are not included as COPCs. Chemicals with maximum concentrations
below background are not included as COPCs. This section presents an overview of
the data evaluation process that was used to select the COPCs for the human-health

11sk screening.

Data Evaluation

Data collected during the extended site investigation and previous investigations were
used to conduct the screening human-health risk assessment. All chernical analytical data
obtained during the extended site field investigation were validated (10 percent at
Level 1V and 90 percent at Level TIT). All data were evaluated for the data quality
indicators (precision, accuracy, representativeness, completeness, and comparability)} as
specified in the Guidance for Data Usability in Risk Assessment (U.S. EPA 1992). Data
rejected during the evaluation process were not used in the human-health risk screening.
All data used in the risk screening were analyzed by the fixed-base analytical laboratory.
A list of samples used in the risk screening assessment is listed on Table D-1.

Following the validation process, COPCs were selected based on appropriate U S. EPA
guidance (US. EPA 1989). The data evaluation process began by listing all chemicals
positively identified in soil  Essential nutritional elements of very low toxicity
(ie, calcium, iron, magnesium, potassium, or sodium) and tentatively identified
compounds that were not identified at the structural level were eliminated as
COPCs.  Chemicals with maximum concentrations less than background were also
eliminated as COPCs. Tables D-2 and D-3 present the COPCs for Site 10, Pond Nos. 2
and 3, respectively.

The total petroleum hydrocarbons (TPH) were not identified as 1isk screening COPCs.
TPH is an estimate of the total concentration of petroleum hydrocarbons in a sample
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Table D-1
List of Soil Samples Used in Risk Screening
Site 10, Pond Nos. 2 and 3
Sample Pepth
Sampling Location Sample ID (feet)
POND 2
ECl0-B12 EC10-B12-S1-D! 1
EC10-B12 EC10-B12-54-D5 5 55
EC10-B12 EC10-B12-87-D21 215
EC10-B13 EC10-B13-53-D4 4
EC10-B13 EC10-B13-S6-D9 9
EC10-B15 1005134 075
EC10-B15 1008135 275
EC10-B15 _ 1008136 425
ECI10-B18 1008503 0
EC10-B18 1008504 105
EC10-529 2085106 0.5
EC10-330 2085107 05
EC10-5830 208X10741 0.5
EC10-831 2085108 05
EC10-832 2085109 0.5
EC10-333 2085110 05
POND 3
EC10-B10 EC10-B10-S1-D1 1
ECI10-B10 EC10-B10-52-D4 3
EC10-B10 EC10-B10-S8-D13 135
EC10-B11 EC10-B11-81-D1.5 15
EC10-B11 EC10-B11-54-D6 6
EC10-Bil EC10-B11-88-D15 15
EC10-B14 1008137 006
EC10-B14 1008138 26
ECI10-B14 1008139 4.1
EC10-B19 1008505 0
ECI10-B19 1008506 105
EC10-524 2085101 05
ECi0-825 2088102 05
EC10-5826 2085103 05
EC10-527 2088104 0.5
EC10-528 2085105 05
Appendix D — Final Technical Memorandum, ES|, IR Site 10, NAF El Centro page D-3
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D3

Depending on the type of fuel released and the degree of weathering that occurred, the
TPH concentrations were made of different quantities of different hydrocarbons with
different levels of toxicity. Because of this variability, a health-based PRG was not
developed for TPH. Instead, the risk screening was conducted on the components of
hydrocarbons (e g, benzo{a]pyrene) when these were identified.

Background Concentrations

Statistical estimates of background concentrations were used in two ways. First, the
statistical background concentration was compared to the maximum concentration of the
chemical detected in soil. Chemicals with concentrations below background were not
included as COPCs. For Site 10, Pond Nos. 2 and 3, six chemicals {antimony, arsenic,
beryllium, nickel, thallium, and organolead) were detected at concentrations below
background and were not included as COPCs.

Second, the background concentrations for the COPCs were included in the tisk
calculations. Metals are natural components of the earth’s crust. Some of the metals are
considered carcinogenic and, therefore, could present a cancer risk at naturally occurring
(background) concentiations. Release of a carcinogenic metal to an environment where
the metal already existed does not create a potential risk but adds to any existing risk. A
background risk was calculated for COPCs with background concentrations. This
calculation is explained in Section D3.

Background concentrations for metals were identified from sample results that represent
soi] conditions that have not been affected by site operations. Background concentrations
used to estimate human-health risk from exposure to metals in soil at background
concentrations are shown in Tables 2-1 and 2-2 of the main document.

RISK SCREENING PROCEDURE

The specific screening procedure used was recommended by US. EPA Region 9
(U.S. EPA 2000) and is described below.

¢ The COPCs were matched to the respective PRG values and were evaluated as
three groups Ihe first group was composed of those COPCs with cancer-based
PRG values; the second was composed of the COPCs with noncancer hazard-
based PRG values; the third was composed of COPCs with PRGs based on
saturation or ceiling limits in soil PRGs in the third group were coded “sat” or
“max” in the published table of PRGs. Note that a COPC can have both a
cancer- and noncancer-based PRG.

*  Ihe ratio of the maximum reported chemical concentration and cancer-/
noncancer-based PRG was calculated for each COPC.

* Theratio of each carcinogen was multiplied by 1 x 10 to obtain a cancer risk
estimate

* The cancer risk estimates were summed to obtain an estimate of total cancer
risk.

* The background cancer risk was calculated for COPCs detected in the
background and have statistical estimates of the concentration in background.
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Cancer Noncancer
PRG Value Industrial PRG Value Industrial
idustrial Seif  Carcinogenic  Industrial Soil Hazard
CAS No Analyte Name Sample IT {mg/kg) Risk (mg/kg) Index
Metals
7440-43-9 Cadmium® 2088109 3 0E+03 7E-09 8.1E+02 3E-02
18540-29-9 Chromium, hexavalent® 208X1074 6.4E+01 6E-08 6.1E+03 7E-04
7440-47-3 Chromium, total 2088109 4.5E+(02 OE-08 NA
7440-50-8 Copper 2085109 NA 76E+04 4E-03
7439-92-1 Lead 2085109 NA NA
7439-97-6 Mercury 2085108 NA . 6.1E+02 6E—Q4
7440-02-0 Nickel® 2085109 NA 4. 1E+04 5E-04
7782-49-2 Selenium 2085109 NA 1.0E+04 2E-03
7440-22-4 Sitver 2085109 NA 1.0E+04 8E-03
7440-66-6 Zinc” 2085109 NA NA
CLASS SUM 2E-07 4E-02
Organics
72-54-8 4,4-DDD 2085108 1.7E+01 9E-10 NA
72-55-9 4,4-DDE 2083109 1.2E+01 9E-09 ] NA
50-29-3 44-DDT 1008503 1.2E+01 4E-11 7.3B+02 TE-G7
106-47-8 4-chloroaniline 2085107 NA 3 5E+03 3E-05
309-00-2 Aldrin 2085108 1.5E-01 2E-08 2.6E+01 1E-04
5103-71-9 alpha-Chlordane 2088108 1.1E+01 6E-09 6.76+02 9E-05
11097-69-1 Aroclor 1254 2088108 1.0E+00 SE-07 1.4E+01 3E-02
56-55-3 Benz{a)anthracene 2085108 2 9E+00 9E-08 NA
50-32-8 Benzo(a)pyrene 2085108 25E-0] 7E-Q7 NA
205-99-2 Benzo(b}lueranthene 2085108 2.9E+00 1E-07 NA
191-24-2 Benzo{g,h,i)perylene 2085108 NA 5.4E+04 2E-06
207-08-9 Benzo(k)fluoranthene® 2085108 2.9E+01 GE-09 NA
65-85-0 Benzoic acid® 2085108 NA NA
85-68-7 Butylbenzyl phthalate® 2085110 NA NA
218-01.9 Chrysene® 2085108 2.98+02 1E-09 NA
57-12.5 Cyanide 2085109 NA 3 5E+01 5E-02
60-57-1 Dieldrin 2088108 1.5E-01 9E-07 4.4E+01 3E-03
1031-07-8 Endosulfan sulfate 1005503 NA 5.3E+03 4E-07
72-20-8 Endrin® 2085108 NA 2.6E+02 5E-03
7421-93-4 Endrin aldehyde 1608503 NA 2.6E+)2 8E-06
53494-70G-5 Endrin ketone 2085108 NA 2.6E+02 2E-05
206-44-0 Fluoranthene 2085108 NA 3 0E+04 9E-06
5103-74-2 gamma-Chlordane 2088108 1.1E+01 1E-08 6 7E+02 2E-04
1024-57-3 Heptachior epoxide 2088108  2.7E-01 3E-08 1.1E+01 6E-04
193-39.5 Indeno(1,2,3-c,d)pyrene 2088108 2 9E+00 4E-08 NA
129-00-0 Pyrene® 2085108 NA 5 AE+(4 4E-06
108-88-3 Ioluene® EC10-B12-84-I NA NA
CLASS SUM 2E-06 9E-02
Total Cancer Risk and Hazard 3E-06 1E-01

8:35 AM 03/18/04 sam Ll'word_processingireporis\cean 3\cto043\tech memo site 10\ina
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Table D-4 (continued)

Maximum Soil Sa
_ Detected Conce;
Sample Depth  Concentration PRG
CAS No. Analyte Name Sample ID Station {fect) {mg/kg) (my
Metals
7440-66-6 Zinc 2085109 ECI10-532 05 354 ]
Organics
65-85-0 Benzoic acid 2085108 ECI10-831 0.5 032
85-68-7 Butyl benzyl phthalate 2085110 EC10-833 0.5 0.23
108-88-3 Toluene EC10-B12-84-D5 5 EC10-B12 55 0041 5.
Notes:

? aCal-maodified PRG is available for this compound

the noncancer industrial PRG for zinc is based on the 'max’; the noncancer resigential and industrial PRGs for benzoic acid are base
the noncancer industrial PRG for butyl benzy! phthalate is based on the "max™ the noncancer residential and industrial PRGs for folue

the "sat"; where "max” equals the ceiling limit and “sat" equals the soi} saturation limit

pyrene was used as & surrogate for benzo{g h fjperylene based on chemical similarity; endosulfan was used as a surrogate for endos
on chemical similarity; endrin was used as a surrogate for endrin aldehyde and endrin ketone based on chemical similarity

Acronyms/Abbreviations:
Cal-Modified — California-modified
CAS — Chemical Abstracts Service
DDD - dichlorodiphenyldichiorcethane
DDE - dichlorodiphenyidichlorosthene
DDT - dichlorodiphenyltrichlorcethane
mg/kg — mifligrams per kilogram

NA —not applicable; cancer risk or hazard quotient cannot be calculated because a PRG is not available and na surragate compound h

PRG - preliminary remediation goal
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) Background Incremental Background
S Igd.ustrial. Ind'ustrial Industrial |Induwstrial Industrial
Carcinogenic Carcinogenic Carcinogenic | Hazard  Hazard
CAS No. Analyte Name Sample ID - Station { Risk Risk Risk Index Index
Metals i .
7440-43-9  Cadmium 2085109 EC10-532 gggz 7E-1D ;E,g: | 3E-02 _ 3E03 |
18540-29-9  Chromium, hexavalent 208X10741  ECI0-830 [~ oy SEHOS 7E-04
7440-47-3  Chromium, total 2085109  EC10-S32 ] NA A N'A NA NA
7440-50-8  Copper 2088109 ECI0-832 7 NA NA A | 4B-03  3E-04 |
7439-92-1  Lead 2085109  BC10-S32 1 NA A s NA NA
7439-97-6  Mercury 2085108 ECI10-831 NA A o | _0E-04  8E-05 |
7440-02-0  Nickel 2085109  ECI0-832 A A o SE-04 SE-04
7782-49-2  Selenium 2085109  ECI0-S32 NA o\ - 2E-G3 7E-05
7440-22-4  Silver 2088109  EC10-832 NA . o 8E-03 6E-05
7440-66-6  Zinc 2088109  EC10-832 SE07 pr T NA NA
CLASS SUM - 4E-02 4E-03
Organics
72-54.8  44'DDD 2085108  EC10-S31 sg_'ég ggég NA
72-55-9 44-DDE 2085109  EC10-$32 prewe - NA
50-29-3 4A4-DDT 1008503  EC10-Big " 4E-11 7B-07
106-47-8  4-chioroaniline 2088107  EC10-S30 P 23238 3E-05
309-00-2  Aldrin 2088108 ECJO0-S31 P 65‘09 1E-04
5103-71-9  aipha-Chlordane 2085108 ECi0-531 SE07 55_07 SE-05
11097-69-1 Aroclor 1254 2085108  ECI10-83] P 9E-08 3E-02
56-55-3 Benz{a)anthracene 2088108  BC10-S31 e 7E'07 NA
50-32-8 Benzo{a)pyrene 2085108 EC10-831- 1E-07 IE-‘OY NA
205-99-2 Benzo(b){luoranthene 2088108 EC10-831 NA N:q NA
191-24-2  Benzo(g,h,i)peryiene 2085108  EC10-831 SE-09 o 2E-06
207-08-9 Benzo(k){luoranthene 2085108 EC10-531 NA N:t\ NA
65-85-0 Benzoic acid 2085108 EC10-531 NA A NA
85-68-7 Butylbenzyl phthalate 208S110  ECI0-833 TE.05 iy NA
218-01-9  Chrysene 2085108 EC10-531 NA N:A NA
57-12-5 Cyanide 2085109  ECI10-832 000 oo | SE-G2 |
60-57-1 Dieldrin 2085108 BC10-S31 A N‘ 3E-03
1031-07-8  Endosulfan sulfate 1008503  ECI0-BI8 NA NA 4E-07
72.20-8  Endrin 2088108  ECI10-831 - NA SE-05
7421-93-4  Endrin aldehyde 1008503 EC10-BI8 NA NA 8E-06
53494-70-5 Endrin ketone 2085108  EC10-S31 NA NAA 2E-05
206-44-0  Fluoranthene 2085108  ECI10-S31 TE.08 o 9E-06
5103-74-2  gamma-Chlordane 2085108  EC10-S31 3E o8 3E‘08 2E-04
1024-57-3 _ Heptachlor epoxide 2088168 ECi0-S31 AF08 4E_08 6E-04
193-39-5  Indeno(1,23-c,d)pyrene 2085108 ECI10-S31 NA - NA
129-00-0  Pyrene 2085108  EC10-831 A NA 4E-06
108-88-3  Toluene ECI0-B12-  ECI0-BI2 NA NA
S4-D5.5
CLASS SUM ‘ f 2E-06 0500 2E-06 9E-02 OE+00
Total Cancer Risk and Hazard L 3E-06 4E-08 3E-06 1E-01 4E-03
Acronyms/Abbreviations:
Cal-Madified — California-modified DDE - dichlorodi
CAS - Chemical Absiracts Service DDT - dichlerodi
DDD — dichloradiphenyldichlorosthane NA — not applical
page D-13
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Human-Heafth Risk Screening Results for Soil at Site 10, Pond 3

Table D-6

Maximum Cancer Cal(—::/[no‘:irﬁed Residential Noncancer Cancer Noncancer
Sample Detected PRG Value PRG Valune Residential Cal-Modified PRG Value Residential PRG Value Industrial PRG Value Industrial
Depth Concentration | Residential Soil  Residential Soil Carcinogenic  Carcinogenic  Residential Seil Hazard Industrial Seil  Carcinogenic  Indusirial Seil Hazard
CAS Neo. Analyte Name Sample ID Station (feet) (mg/kg) (mg/kg) (mg/kg) Risk Risk (mg/kg) Index (mg/kg) Risk (mg/kg) Index
Metals
7440-43-9 Cadmium® 1005505 ECI10-B19 0 3.08 1 4E+03 l 9.0E+00 l 2.2E-09 3 4E-07 3 7E+01 8.3E-02 3.0E+03 1.0E-09 8§ 1E+02 3.8E-03
7440-47-3 Chromium, total 2085102 EC106-825 0.5 79.2 2.1E+02 2.1E+02 3.8E-07 3.8E-07 NA 4 5E+02 1.8E-07 _NA
7444-50-8 Copper 2085102 EC10-825 05 527 NA NA 2.9E+03 1.8E-02 NA 7.6E+04 6.9E-04
7439-92-1 Lead 1008503 EC10-B19 0 23.7 NA NA NA NA NA
7439-97-6 Mercury 2085102 ECi0-825 0.5 0.19 NA NA 23E+01 8.3E-03 NA 6. 1EH02 3.1E-04
7782-49-2 Selenium 1003505 EC10-B19 0 4 NA NA 3.9E+02 1.0E-02 NA 1.0E+04 4 0E-04
7440-22-4 Silver 1008505 EC10-B19 0 478 NA NA 3.9E+02 1.2E-01 NA 1.0E+04 4 8E-03
7440-66-6 Zinc® 1008505 EC10-B19 105 NA NA 2.3E+04 4.6E-03 NA NA
CLASS SUM ' 3. 8E-07 7.2E-07 2.5E-01 1.8E-07 1.0E-02
Organics '
72-54-8 4,4.DDD 2085102 EC10-525 0.5 0.0056 2.4E+00 2 4E+00 2.3E-09 23E-409 NA 1.7E+01 33E-10 NA
72-55-9 4,4-DDE 2085102 EC10-823 0.5 0.071 1 7E+00 1.7E+00 4.2E-08 4.2E-08 NA 1.2E+01 5.9E-09 NA
5103-71-9 alpha-Chlordane 1008505 ECI10-B19 4 0012 1 6E+00 1.GE+00 7.5E-09 7.5E-09 3.5E+01 3.4E-04 1.1E+(1 1.1E-09 6.7E+02 1.8E-05
11097-69-1 Aroclor 1254 2088102 EC10-5825 0.5 0.12 2.2E-01 2 2E-01 5.5E-07 5.5E-07 1.1E+09 1 1E-01 1.0E+00 1 2E-07 1 4E+01 8 6E-03
11096-82-5 Aroclor 1260 1008505 ECI10-B19 0 0.038 2.2E-01 2.2E-01 1.7E-07 1.7E-07 NA 1.0E+00 3.8E-08 NA
205-99-2 Benzo(b)fluoranthene 2085101 EC10-824 0.5 0.25 6 2E-01 6.2E-01 4.0E-07 4.0E-07 NA 2.9E+00 8.0E-08 NA
191-24-2 Benzo{g h,i)perylene” 2085101 EC10-524 0.5 0.076 NA NA 2.3E+03 3.3E-05 NA 5.4E+04 1 4E-06
65-85-0 Benzoic acid” 2085102 EC10-525 0.5 S 0.12 NA NA NA NA NA
85-68-7 Butylbenzyl phthatate® 2085103 EC10-S26 05 0.12 NA NA 1.2E+04 1.0E-05 NA NA
218-01-9 Chrysene? 2085101 EC10-824 03 0.15 6.2E+01 6.1E+00 2.4E-09 2.5E-08 NA 2 9E+02 5.2E-10 NA
57-12-5 Cyanide EC10-B811-88-D15 EC10-B11 15 05 NA NA 11E+01 4 5E-02 NA 356401 1.4E-(2
60-57-1 Dieldrin 10085_05 EC1G-B19 0 0.032 3.0E-02 3.0E-02 1.1E-06 1 1E-06 3.1E+00 1.OE-02 1.5E-01 2 1E-07 4 4E+01 7.3E-04
7421-93-4 Endrin aldehyde® 1008505 ECI10-B19 0 0.063 NA NA 1.8E+{1 1.7E-04 NA 2.6E+02 1.2E-05
5103-74-2 gamma-Chlordane 2088102 EC10-825 0.3 0.017 1.6E+0) 1.6E+00 1.1E-08 1 1E-08 J.53E+01 4.9E-04 1.1E+01 1.5E-09 6.7E+02 2.5E-05
1024-57-3 Heptachlor epoxide 1008505 EC10-B19 0 0 002 5.3E-02 53E-02 3.8E-08 3.8E-08 7.9E-01 2 5B-03 2.7E-01 7 4E-09 1.1E+01 1 8E-04
193-39-5 Indeno(1,2,3-¢c,d)pyrene 2088101 EC10-824 05 0.072 6 2E-01 6.2E-01 1.2E-07 1.2E-07 NA 2.9E+00 2.5E-08 NA
108-88-3 Totuene” ECI0-B11-SI-DI 5 ECI10-B1] 1.5 0.22 NA NA —I NA NA NA
10-03-7 Total phenols® ECI0-B11-54-D6 EC10-B11 6 02 NA NA 3 7TE+)4 5 4E-06 NA NA
CLASS SUM 2 4E-06 2 4E-06 1.7E-01 5.0E-07 2.4E-02
Totat Cancer Risk and Hazard 2 8E-06 3 1E-06 4 2E-01 6 8E-07 3 4E-02
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Table D-6 (continued)

Enviropmental Environmental
Maximum Soil Saturation Concentration Soil Maximum Concentration
Sample Detected Concentration Greater than Concentratioen Greatet than
Depth Concentration PRG Value Soil Saturation PRG Value Seil Maximum
CAS No. Analvte Name Sample ID Station (feet) (mg/kg) {mg/kg) Nonrisk PRG (mg/ke)} Nonrisk PRG
Metals
7440-66-6 Zinc 1008505 EC10-B19 0 135 NA NA 1.0E+05 No
Organics
65-85-0 Benzoic acid 2085102 EC10-825 0.5 - 0.12 NA NA 1 0E+05 No
85-68-7 Butylbenzyl phthalate 2085103 EC10-826 0.5 0.12 NA NA 1.0E+05 No
108-88-3 Toluepe ECI0-B11-S1-D1.5 EC10-B11 1.5 0.22 5.2E+02 No NA NA
13-03-7 Total phenols EC10-B11-84-D6 EC10-B11 6 02 NA NA 1. 0E+05 No
Notes:

? a Cal-modified PRG is available for this compound

the noncancer industrial PRG for zinc is based on the "max"; the noncancer residential and industriat PRGs for benzcic acid are
based on the "max"; the noncancer industrizl PRG for butyl benzyl phthalate is based on the "max"; the noncancer residential and
industrial PRGs for toluene are based on the "sat”; the noncancer industrial PRG for total phenols is based on the 'max”; where

"max” equals the ceiling limit and "sat" equals the soil saturation limit

° pyrene was used as a surrogate for benzo(g h i)perylene based on chemical similarity; endrin was used as a surrogate for endrin

aldehyde based on chemical similarity

Acronyms/Abbreviations: )
mg/kg — milligrams per kilogram

NA — not applicable; cancer risk or hazard quotient can not be calculated because a PRG is not available and no surrogate comgpound

has been identified
PRG - preliminary remediation goal
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Table D-7

Incremental Risk — Human-Health Risk Screening Results for Soil at Site 10, Pond 3

Background Incremental _
Maximum Statistical Background [Incremental | Residential  Residential  Residential Background Background Incremental Background
Sample Detected Background | Residential Residential  Residential | Cal-Modified Cal-Modified Cal-Modified | Residential Residential | Industrial Industrial Industrial [Industrial Indwstrial
Depth  Concentration | Concentration | Carcinogenic Carcinogenic Carcinogenic | Carcinogenic Carcinogenic Carcinogenic | Hazard Hazard Carcinogenic Carcinogenic Carcinogenic| Hazard Hazard
CAS No Analyte Name Sample ID Station (feet) (mg/ke) {mg/kg) Risk Risk Risk Risk Risk Risk Index Index Risk Risk Risk Index Index
Metals
7440-43-9  Cadmium 1008505 EC10-B19 0 3.08 2 2E+00 2.2E-0% 1 6E-09 6.3E-10 34E-07 2.4E-07 9.8E-08 8.3B-02 5.8E-02 1 OE-09 7.3E-10 2.9E-10 3 8E-03 2.7E-03
744047-3  Chromium, total 2085162 ECI10-825 0.5 79.2 1.9E+01 3.8E-07 9.0E-08 2.9E07 3.8E-07 9.0E-08 2.9E-07 NA NA 1.8E-07 4.2E-08 1.3E-07 NA NA
7440-50-8  Copper 2085102 EC10-525 0.5 52,7 2.2E+01 NA NA NA NA NA NA 1.8E-02 7.6E-03 NA NA NA 6.9E-04 2.9E-04
7439-92-]  Lead 1008505 EC10-B19 0 23.7 1.7E+0] NA NA NA NA NA NA NA NA NA NA NA NA NA
7439-97-6  Mercury 2083102 EC10-825 0.5 0.19 5 0E-02 NA NA NA NA NA NA 8.3E-03 2.2E-03 NA NA NA 3.1E-04 8 2E-03
7782-49-2  Selenium 1008505 EC10-B19 0 4